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ABSTRACT 

This report describes an investigation of the 
acquisition by children of a symbolic system, specifically English 
nomenclature — that set of nouns that serves the function of naming, 
denoting, or referring to objects. The fiv^j studies involve nine 
experiments dealing with one or another of the aspects of this 
problem. Two questions guided these studies from the outset: (1) What 
is the order of acquisition of category labels? and (2) Row does the 
meaning of these labels change as the child grows older? Iwo 
different definitions of conceptual complexity were considered to see 
whether either is predictive of the order of acguisition of category 
labels in development. In a number of studies it was found that 
neither of these definitions of conceptual complexity is a good 
predictor of the order of acguiisition of category labels. A good 
predictor was given by various frequency of occurrende measures in 
general and in particular frequency of occurrence of the words in 
child speech, according to Rinsland ^^9t^5) , The vocabulary of young 
children is consistent with the way in which mothers name objects for 
them. (Author/LL) 
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Abstract 



Thl6 l8 a report of a scientific Investigation of the acquisition ^ 
by children of a symbolic system, specifically English nomenclature — 
that set of nouns that serves the function of naming, denoting or referring 
to objects* This work can be viewed as a study of conceptual development 
vhere the concepts being investigated are the various categories of objects 
that happen to be labeled by English names, e«g«| 'dog', ^cat', 'animal*, 
•man', *flower', 'money', *car', etc* The five studies involve nine experiments 
dealing with one ot anof:her of the aspects of this problem* Two questions have 
guided these studies from tha outset: (1) Uhat are the child *s first terms of 
reference or, to put it another way, what is the order of acquisition of 
category labels? (2) How does the meaning of these labels change Jts the child 
grows older, for even though a child may have a word in his vocabulary it 
cannot be assumed that that word has the same meaning for him or that it 
refers to the same set of referents as the corresponding adult term? 

With respect to the first question two different definitions of conceptual 
complexity are considered to see whether or not either is predictive of the 
order of acquisition of category labels in development ♦ The first definition 
is in terms of extension such that one category label is considered to be 
conceptually more complex than another if it denotes all of the objects 
denoted by the second term and additional objects as well. Thus, according 
to this definition, 'collie' is less complex than 'dog' which is less complex 
than 'animal'* If this definition of conceptual complexity were the sole predictor 
of the order of acquisition of category labels, the order would be 'collie' first, 
'dog' second, and 'animal' third* The other definition is in terms of Intension 
such that one term is considered to be conceptually more complex than another 
if it is '^def Ined by" all of the properties defining the second term and 
additional properties as well. Since it is the case for nested category labels that 
the subordinate term is defined by all of the properties defining the 
superordinate term and additional properties as well, according to this definition 
of conceptual comj^lexlty 'animal' is less complex than 'dog' which is less 
ooBplex than 'collie'* If this definition of conceptual complexity were the 
sole predictor of the order of acquisition of category labels the order would be 
'animal' first, 'dog' second, and 'collie' third. 

In a number of studies it turns out that neither of these definitions of 
conceptual complexity is a good predictor of the order of acquisition of 
category labels* We developed a test which we thought was a fair one of 
the order of acquisition of such terms of reference^ in which there was 
(1) a context which made the use of a given category label obligatory for 
adults, and (2) the use of instances which were equally "central" (cf, Heidet, 1973) 
to the concepts being tested for for all concepts* The resulting order of acquisition 
is seen to be 'dog' first, 'anlioal' second, and 'collie' third for this particular 
hierarchy or, to take some other hierarchies of concepts, it is 'flower' first, 
'plant' second, 'rose' third, or 'car' first. 'Volkswagon' second, and 'vehicle' 
third, or 'apple' first, 'food' second, and 'fruit' third, and so on* Obviously 
th9se orderlngs are compatible with neither of the definitions of conceptual 
cooplexity outlined above (although they may be compatible with some other defi- 
nition of conceptual complexltyi possibly one which acknowledges "natural kinds"). 
This raises the question of what is a good predictor of the order of acquisition 
of category labels. It turns out that a good predictor is given by various 
frequency of occurrence measures in general and in particular frequency of occurrence 
of the words in child speech according to Rinsland (1945), In several studies the 
rank order correlation coefficients between frequency of occurrence of the words 
and the child's ability to produce those words in a context that requires them 
is of the order of ,70 to ,95, most of them being highly significant, (Frequency 
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of occurrence [according to Rind land, Thorndlke and Lorge, and Kucera and 
Francis) is also found to be a good predictor of the difficulty of vocabulary 
Items on the Stanford Binet I«Q« test, with rank order correlation coefficients 
being in the neighborhood of «30.) 

To Identify frequency of occurrence as a predictor of the order of acquisition of 
category labels Is not to explain this order, although it does provide some 
clues* Having discovered that frequency of occurrence of the words in child 
speech is a good predictor we compared the 275 most commonly occurring names 
of objects in Rlnsland with the 275 most commonly occurring names of objects 
in adult frequency tables* A large scale Miller Ian sorting task on each of these 
sets of words reveals many similarities as well as differences among the semantic 
categories that result* Both the nature of these most commonly occurring words in 
child speech and the differences between these and the corresponding adult words 
seem to be consistent (In many but not all cases) with the Idea that children use mos 
and learn first words that are likely to be important to them in their day-*to«day 
activities (e.g*, social Interaction, eating, dressing, play, etc*)* 

/The vocabalary of young children is also consistent with the way in which mothers 
name objects for them. When adults name objects for other adults they often 
give very specific names (e.g^, 'collie^, 'Volkswagen* , •pigeon*, etc*) However, 
when mothers name objects for their children they sometimes tailor their naming 
practices, providing the child with less specific but more frequently occurring 
terms of reference (e*g., 'dog\ 'car*, *bird*, etc.) Whenever there is a 
difference between the way in which mothers name objects for adults aod for their 
children it always appears to be in the direction of the less specific but inore 
frequent term for the child* (Brevity appears to be less important as a factor*) 
Thus the child's first terms of reference are in fact consistent with the way in 
which mothers name objects for them in the original naming process* 

V/lth respect ^:o the second question of how the meanings of these terms of reference 
change as the child grows older we concentrated ou the extension of the child's 
names of objects rather than on their intension. This is not only because of the 
philosophical problems associated with attempts to define meaning in terms of 
Intension (see Nelson Goodman's Problems and Projects ) but also because of the 
difficulty that children seem to have in verbalizing what they know about words, 
whereas they seem to both enjoy and are better at simply naming objects or 
pictures of objects or Indicating which objects are Instances of a given concept* 
There are several possible relationships between the extension of a child's word 
and the extension of the corresponding adult term. For example, the child might 
underextend the term, overextend it, both underextend and overextend It, and so on* 
"A review of the psychological literature on the subject reveals that many 
authors believe the child overgeneralizes his first terms of reference and 
gradually narrows down or differentiates and sharpens his concepts as he grows older* 
However, the evidence upon which their conclusions are often based (e*g«, diaries 
of the child's first words) Is biased in a way which will show only overextension 
(and differentiation as the developmental process) and because of the way in which 
it is collected and Interpreted cannot reveal underextenslon (and generalization 
as the developmental process) if it occurs In development. In one experiment In 
which we attempted to create an opportunity for both overextension and under* 
extension errors we found that the child's tendency to make underextenslon errors 
is at least as pronounced if not more so as his tendency to make overextension 
errors. Thus, children in fact make both kinds of errors and whether they make 
more of one kind or the other depends upon (1) the child in question, (2) the 
concepts being Investigatedi and (3) the nature of the instances and non-instances 
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of the concept being tested # With respect to the children, sone seem more prone 
to make one kind of. error than the other* With respect to the concepts being 
Investlgatedi certain terms are likely to be overgenerallzed by children 
whereas others are likely to be undergenerallzed* For example, most young 
children overgenerallze the concept 'flower' to various other kinds of plants 
(etg«, cactus, (>hllodendron, elephant^s ear, etc«)i On the other hand most children 
undergenerall^is; the word *plant', not Including some trees and some flowers as 
Instances* 

Ve conducted a number of studies In an attempt to discern the nature of the 
Instances of a concept which are likely to produce underextenslon errors and the 
nature of the non-* instances which are likely to produce overextension errors* 
With respect to underextenslon errors, adult ratings of central ity- per ipherallty 
and famlllarity-unfamlliarity of the instances of a given concept yield 
reasonably good predictors of which instances the child is likely not to include 
in that concept. The best single predictor is adult Judgements of centrality 
(How good an instance is it? How close to a prototypic instance Is it?)« Specif- 
ically, children almost always include instances which are judged by adults as 
being central, whether they are familiar (dog to 'animal') or unfamiliar (aardvark 
to 'animal'), whereas they will often not include instances vyhich are judged by 
adults as being peripheral, whether familiar (butterfly to 'anitnal') or unfamiliar 
(crustacean to 'animal')* Actually, somewhat surprisingly, familiar instances 
are socoewhat less likely to be included in a general concept by children than 
unfamiliar instances, which may often be a result of the fact that they have a 
dominant naiae for a familiar Instance (''That's a dog, not an animal") which they 
do not have for unfamiliar instances (e«g«, aardvark). 

With respect to overextension errors we attempted to tease apart the contributions 
played by (1) perceptual similarity of the non- instance to the Instances of the 
concept, (2) association through contiguity ; Is the non^instance likely to be 
contiguous to an instance o£ the concept? and (3) functional simllarity t Does the 
non*lnstance serve the saiae function as an Instance of the concept? We had adults 
rate various pictures with respect to these three dimensions for various concepts 
and then tested children to see which of these pictures were most likely to 
produce overextension errors. Stimuli rated as perceptually similar to instances 
of the concept (e.g., balloon to 'apple') produce by fcv the most overextension 
errors; stimuli rated as "likely to be contiguous" to an instance of the concept 
(e.g., saddle to 'horse') produce some overextension errors; stimuli rated as 
"serving the same function" as an Instance of the concept (e.g., banana to 'apple') 
produce virtually no errors unless they are also rated as being "perceptually 
similar" or "contiguous". 
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been Incorporated Into the text for easy 
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1« On the Order of Acquisition of Category Labels 
<J« Angllni Mar ye lien Ruvolo, and Elizabeth Smith) 

In thinking about the possible determinants of the order of acquisition 

of category labels I have found it useful » if somewhat slioplistic, to 

distinguish between horisontal developtoent and vertical developinent^ By 

horizontal development I mean the acquisition of category labels which 

categorise the world at roughly the same level of generality^ Preliminary 

investigations had revealed that the child is better able to name correctly a 

picture of an apple than a picture of a persimmon, or a picture of a dog than 

a picture of an aardvark* These results are hardly surprising and they suggest 

simply that the child will learn category labels first for objects which are 

familiar to him and important to him in his day^to«day commerce with the world 

and only later will he learn names for less familiar and less important objects* 

An Implication of this result Is that frequency of occurrence of the word in 

parental or, better still, child speech will be a good predictor of the order 

of acquisition of category labels at the same level of generality on the 

assumption that frequency of occurrence is correlated with familiarity and 

Importance • 

But what about vertical development, by which I mean the acquisition 
of category labels at different levels of generality? The child may want a 
tens to refer to his pet collie but the English language, in fact, contains 
several valid possible names at different levels of generality for example » 
'LassieS •collie*, *dog*, 'mammal*, ^animal', 'being', *thlng', 'entity** Is It 
possible that a purely formal consideration of such words could result in a 
prediction of their order of acquisition? What are the semantic relationships 
among the words in English which can be ordered along a ^'specific" to "general" 
dimension such that the category denoted by one word is a proper subset of the 
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category denoted by another word? Consider^ for example, the terms 'collle\ 
'dog*, and * animal** Is there some sense In which one of these tetitts could be 
considered to be inore conceptually complex than the others, and might this 
metric of conceptual complexity be a predictor of the order of acquisition 
of such category labels? 

Philosophers and psychologists have often made a distinction between 
the extension of a word and the intension of that word (see, for exanple, 
Inholder and Plaget [X96^ , Brown |jL958^ , Goodman (JL973). Roughly, a word's 
extension refers to the group of objects denoted by the wen' whereas its 
intension refers to the properties which define the word* For example, the 
extension of the word 'animal' is the set of dogs, cats, birds, fishes. 
Insects, etc« which are the instances of the concept 'animal'. The intension 
of the word 'animal' is the set of properties 'lives', 'breathes', 'is capable 
of spontaneous movement', 'digests', etc« which constitute the defining 
properties of the class of 'animals'* 

It is possible to speculate about a metric of conceptual complexity 
for nested category labels defined either in terms of extension or in terms 
of Intension* Consider first a definition In terms of extension. Conceptual 
complexity might be defined In terms of extension such that a term that refers 
to a set of objects is conceptually more complex than a term which refers to only 
a subset of those objects. That is to say^ according to this definition the 
more diversity in the referent class for a given category label the more con«* 
ceptually oooplex it is. If conceptual complexity were defined in this 
fashion and If this metric were the sole predictor of the order of acquisition 
of category labels, then the order would be 'collie' first, 'dog' second, and 
'animal' third, as the arrows in Fig. 1 indicate. 



Insert Pig. 1 here 



Fig. 1 

Schetaatlc representation o£ the relations among the extensions 
of the words "collie*^ ''dog" and '^animal". If conceptual complexity 
wore defined solely in tevtns of a concept's extension such that a term 
with the smaller extension were conceptually sitopler than a term 
which extends to all of the objects denoted by the first term and 
to otber objects as well, then accorling to this definition of 
conceptual compleKity "collie" would be simpler than "dog" which 
would be simpler than "animal". If this definition of conceptual 
complexity were the sole predictor of order of acquisition of 
category labels then the order would be "collie" first » "dog" second 
and "animal" third as the arrows indicate. 
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Pig. 1 

kxtCMt indicate the order of acqulsicloa of nested cat'£gory 
labels that might be predicted by a definition of conceptual 
complexity in terms of extension. 



Consider now a definition of conceptual complexity In terms of 
Intension^ l«e,| the set of properties that define the word* It Is the case 
that for nested category labels every property which Is true for all Instances 
of the superordlnate term Is also true for eil Instances of the subordinate termi 
For example, the properties •live", "breathe", 'digest', etc* which are the 
defining properties of the class of 'animals' are also all true of the class of 
'dogs'« However there are certain properties which are true for all Instances denoted 
by the subordinate term which are not true for all Instances of the superordlnate 
term« For example, 'Is a mammal' Is a predicate which applies to all dogs but not 
to all animals and 'has four legs\ 'has fur*, *barks\ etc« are predicates 
which apply to virtually all dogs but by no means to all animals* If conceptual 
complexity were defined solely In terms of a concept's Intension such that the 
term defined by. a set of properties were conceptually simpler than a term defined 
by those properties and other properties as well, then according to this 
definition of conceptual complexity animal* would be simpler than Mog* which 
Would be simpler than 'collie'. If this definition of conceptual complexity 
were the sole predictor of the order of acquisition of category labels such 
that simpler terms are acquired before more complex ones, then the order 
would be 'animal' first, 'dog' second, and 'coiUe' third (for this particular 
hierarchy of terms) as the arrows to the left In Fig« 2 indicate » 



Insert Fig* 2 here 

As a matter of fact neither of our definitions of conceptual complexity 
seems that likely to be a good predictor of the order of acquisition of 
category labels* For one thing each definition makes exactly the opposite 
prediction of the other. For another thing Brown (1958b) has argued that 



Fig* 2 

8ch«tt«tlo representation of the relation* among the Intenalons 
of the words "collie", "dog" and "animal". If conceptual complexity 
v«re defined solely In terms of a concept's Intension such that 
the term "defined" by a set of properties were conceptually 
alfl^l^r than a term defined by those properties and other properties 
as well, then according to this definition of conceptual complexity 
"animal" would be simpler than "dog" which would be simpler than 
"collie". If this definition of conceptual complexity were the 
sole predictor of order of acquisition of category labels, then the 
order would be "animal" first, "dog" second and "collie" third as 
• the arrows to the left Indicate. 
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f^rlth teaptct to category labels children often start by learning to 
cttegorlse a given object at some intermediate level of generality and 
beyond that learn both more specific and more general terms to categoriase 
that object # Such a trend was suggested by our preliminary investigations # 
The child when shown a picture of a sandal and asked *^}hat is this?" would 
call it a ^shoe* rather than a ^sandal* or *clothing'# He would call rose 
a •flower^ rather than a •rose* or a 'plant*; a collie a 'dog* rather than 
. a ^collie* or an ^animal*; a Volkswagen a 'car* rather than a 'Volkswagen* 
or a 'vehicle* and so on« The problem with this sort of study is that since 
each of the terms *collie*» *dog*« and *aniroal* is actually correct for a 
plctwe of a collie we cannot say for sure that children are not capable 
of producing the specific or the general terms perhaps they simply 
prefer to give the intermediate term for some reason. This Is especially 
problematic for more general terms such as 'animal*, 'plant* » *food'| etc«» 
since when asked to give a name for a single object adult subjects certainly 
and probably children as well tend to give the most specific name they can» 
since these convey more information* Thu^ .e task of naming single pictures 
will rarely evoke these more general terms even though they may be part of 
the child's linguistic competence* What Is needed therefore is a task which 
will Duike the production of specific terms, and general terms » obligatory* 
In puzzling about this problem Karyellen Ruvolo, an undergraduate at 
Radcliffe» and I came up with the following solution* We decided to present 
to the child not a single picture of an object but rather a set of pictures 
of objects and ask him to name each picture In the set with a different name 
and also to give a name that applies to all of the objects In that set by 
asking "What are they all?'^ The idea was to provide a context which for an 
adult makes the use of both differentiated terms and of general terms obligatory* 

O 
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Experiment 1 
Method 

We decided ve would like to examine the child's ability to produce 
names for several different domains and at different levels of generality 
vlthln any given domain* To this end ve constructed a set of 26 posters with 
four pictures on each poster* Since cne of our Interests was In the child's 
ability to. produce cIb^h names at different levels of generality we constructed 
a set of eight hierarchies such that for a given hierarchy there were three 
posters (In all cases but one) such that the class name for the four objects 
depicted on one of them would t we suspected » be na^med at a different level 
of generality by adult subjects from the others* So^ for example » our 
first hierarchy was: 

I* people 
children 
boys 

On the first poster there were four pictures of boys* On the second there were four 
fletutes of children, two girls and two boys* On the third poster there vera 
pictures of four different people, a boy, a girl, a man and an old woman* Out 
deslgpi was such that posters for a more general class name always Included 
an Instance of the most specific class n^^* For example, In this case there 
was a picture of a boy on the posters for 'children' and for 'people'* 

The other three-*term hierarchies of concepts which we had in mind were 
as follows: 

11* food IXI* plants IV* vehicles V* money VI* animals VII* animals 
fruit flowers cars coins dogs fish 

apples roses Volkswagens dimes collies sharks 

Finally we decided to study an eighth hierarchy with five levels in it: 
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VIll* living things 
animals 
matnnitl8 
primates 
chimpanzees 

It ahould be pointed out that these words were our reference words only and 
vera not actually an Integral part of the experiment # 

the attual pictures used are shown In the next 26 pages* Each page 
. la actually a Xdrox of a poster and unfortunately the Xeroxes are not very 
clear* The pictures used In the experiment were clear black and white 
photographs^ however* 

Insert Pictures here 



There were three groups of subjects In the experiment* There was one 
group of 10 children between 2 and 3^^ years of agOi one group of 20 children 
between 4 and 5k years of age, and one group of 20 adults half of whom were 
mothers of 10 of the children and half of whom were graduate students at 
Harvard* 

The three posters for the first hierarchy (boysi children^ people) were 
used as a demonstration and subjects were helped if they had trouble* They were 
not given hints or feedback on the rest of the posters^ however* The posters for 
hierarchies II-VII were presented in a different random order for each subject* 
For each poster the subject was asked to name each object depicted in the four 
pictures and then to give a class name for all the pictures on a given poster* 
In order to elicit individual names for each picture E would point to each 
in turn and say 'Vhat is this?'^ In order to elicit class names » after the 
subject had attempted to name each picture E would ask him ^Vhat are they all?'^ 
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Except for the posters which correspond to the lowest level In each 
hlerarchyt l£ a subject gave a name £or a given picture of an object which 
was not specific enough to differentiate it from the other objects (e#g*| Mog^ 
for each of the four dogs) then he was encouraged to give a mora specific name 
for each of the objects if he could* Children In particular were praised fot 
giving a name but were asked if they could think of ^'another naue'\ a ''different 
name^*^ a ^^special naine**i etc* Alsoi if the subject gave a class name which was 
more general than our reference word (e*g., •food* rather than 'fruit* for 
pear I apple ^ banana^ and pineapple) he was again asked for a more differentiated 
name for all the objects* Finally^ the eighth hierarchy was presented as a unit 
beginning with the poster for Ulving things* and working down toward *chimpanxees* # 
Children were given lollipops and little toys as rewards at the end of an 
experimental session which usually took about an hour« Adult subjects usually spent 
about half an hour at the task and were paid for their services* 

Results 

Not surprisingly adults were better able than children at producing 
more correct differentiated names for Individual pictures and more correct 
class names for all four pictures on a given poster* Figs* 3 and 4 show these 
developmental trends graphically* 



Insert Figs* 3 and 4 here 



Fig* 3 shows the percentage of correct differentiated responses as a function 
of age* In this analysis we excluded the pictures on the posters for the 
lowest level in each hierarchy since for these pictures we did not expect nor 
did we press for differentiated names* For every other poster for each picture 
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V6 calculated the percentage of subjects within each age group who gave 
a correct response which was specific enough to differentiate It from 
the naines for the other pictures on that poster* So» for example » for the 
poster with four flowers on it if the subject could only say that each 
picture was of a 'flower' these were not counted as correct differentiated 
responses since he failed to distinguish them# However » If the subject 
correctly naioed them 'dalsy*» *rose*» 'carnation'^ and 'tullp'i these were 
counted as correct differentiated responses* If a subject naioed them Malay* » 
'rose^ * flower '» and * flower *» he was scored as having given a correct 
differentiated response for Malay* and ^rose' but not for 'carnation* and 
'tulip** Fig# 3 shows that when the analysis is done in this way our youngest 
group of subjects are capable of producing only about 30% correct differentiated 
responses » the older children are capable of producing about 50% correct 
differentiated responses » and adults are capable of producing more than 80% 
correct differentiated res^ionses* 

Fig* 4 shows the percentage of correct class names as a function of age* 
In this analysis we calculated for each age group the percentage of posters 
for which that age group was capable of giving some class name (at any level of 
generality) which was superordinate to all of the objects depicted on a given 
poster* Sop for example^ for the four pictures of dogs names such as 'dogs* » 
'mammals* » 'animals' » etc* were counted as correct whereas 'collies* or ' flowers *> 
etc* were counted as incorrect* As Fig* 4 shows » our youngest group of children 
Is capable of giving correct class names for less than 20% of the postera 
whereas the older children are capable of giving more than 60% correct class names 
and adults give close to 100% correct class names* The trends depicted In 
Figs. 3 and 4 are not surprising nor especially informative* The question of 
real Interest Is for which pictures and for which classes the responses of 
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children and adults diverged the most. Table 1 shows for each picture the 
percentage oi children and of adults giving differentiated names and for 
each poster the percentage of children and adults giving correct class names* 



Insert Table 1 here 



For this analysis and most of the others that follow we have combined the 
younger and older children into one group which we call ^'children'* and 
ccnq;>are their performance with the adults* 

Firat compare the percentage of children who are capable of giving correct 
differentiated responses with the corresponding percentages for adults. Table 1 
shows that adults give more correct differentiated responses for almost all 
pictures than children. Excluding the "person hierarchy" which was used mainly 
as a demons t rat ion ) there are in fact only two exceptions (out of 64) to this 
general rule and they both appear to be Instances of the same phenomenon. The adults 
in the case of pictures of a dog (pointer » 242) and a fish (plrahnSi 252) ^^^^^^^^ 
often to give nore specific names (e.g.» 'retriever*, 'flounder*) and were in 
fact wrongs whereas children were satisfied with the more general terms and 
therefore did better according to our criterion. Apart from these twu discrepant 
cases adults do better than children at giving differentiated responses although 
children do better on some pictures than on others. For example , they ar^. pretty 
good with food terms they do fairly well at distinguishing a pineapple 
from a banana from an apple from a lemon (although they are not too good on 
lemon) and at distinguishing an apple from lettuce from bread from a walnut 
(although they are not too good on walnut). They were not very good at distinguishing 
specific makes of cars (e.g., a Model T Ford from a Cadillac from a Volkswagon 
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fercentage of children and adults giving 
differentiated names for individual pictures 
and class names for sets of pictures in first 
order of acquisition experiment « 
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from a Jaguar), Nor were they good at distinguishing specific kinds of dogs 
(6#g#, a bulldog from a German Shepherd from a collie from a poodle). In 
most cases they were better (as were adults) at distinguishing among objects 
In a higher level category than objects in a lover level category. For example » 
they were better at distinguishing a bicycle from a VW from an airplane from 
a train than at distinguishing a Model T from a Cadillac from a VW from a 
Jaguar, Or^ to take another example^ th^y were better at distinguishing among 
animals a duck from a frog from a collie from a leopard than they were 
at distinguishing among various breeds of dogs a bulldog from a German Shepherd 
from a collie from a poodle* 

Kow consider the ability of children and adults to give some class name 
which is appropriate for each poster. The relevant percentages are shown In the two 
right-hand columns of Table !• It is important to point out here that va are 
concerned with the ability of children to give any class name which is 
appropriate for each of the pictures on a given poster* For example » for the 
four pictures of collies the responses 'collies S 'dogs' » 'animals' » etc, are 
all conslc'iered to be correct class names In this analysis. In later analyses we 
shall be cor\cerned with the ability of children to give Just the term 'collies' 
which is the response most often given by adults as a class name but in this table 
we are using the much less stringent criterion of any appropriate response. 

Table 1 shows that 1007, of the adults give some correct class name to all 
of the posters except for one* The one exception Is the poster with pictures of 
a monkey I a chimpanzee, a man and an orangutan on it. Eighteen out of 20 adults 
gave a correct class name for these pictures but two of them gave us responses 
"a man and three monkeys" which we did not count as correct since It was not a 
single superordinate term* Apart from this one exception adults have no trouble at all 
in generating class names for the posters* 
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children have much more difficulty in producing correct class naMd« 
Generally speakingi children are better at giving some appropriate class 
name for the posters which correspond to the lowest level In our reference 
hierarchies. For example^ 67% of the children can give a class name for four 
apples » 47% for four fruits and 37% for four different kinds of foods. Or» to 
take another example » 63% give a correct class name for four roses » 47% give a correct 
class name for four different kinds of flowers and only 307. give a correct class 
name for four different kinds of plants. This» however^ definitely does not mean 
that children give the response 'roses' for four roses more often than they give 
the response 'flowers* for four flowers » only that they give an appropriate 
class name for the four roses (which is usually 'flowers') more often than they 
do for the four flowers* I shall try to Interpret this trend later after a 
more detailed consideration of the actual vocabulary used by children when 
asked to give a class name for each set of the posters. Suffice it to say now 
that there is only one exception to the general rule of a monotonlcally non- increasing 
ability to give some appropriate class name with increasing level in a given 
hierarcUy* This exception occurs for poster number 23 which had pictures of a 
monkey^ a chimpanzee, a man» and an orangutan on it. Most children gave as a 
class name ^^one man and three monkeys** which was not counted as correct. Children 
both In this study and in later studies consistently refused to classify human 
beings as animals and this, I believe, is the reason why they had such difficulty 
in generating a class name for that particular poster. 

Our primary motivation for conducting this study was to learn about the 
actual names that children use both for individual objects and for classes of 
objects. To this end we have computed the adult modal word (AMW) and the child 
modal word (CMU) for each picture and for each set of four pictures. By adult 
modal word, I mean that single name that the 20 adults gave most often. By 
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child modal vord> I mean that single name that children gave noat often. The 
procedure we have used to calculate the percentage of children and of adults 
giving the nodal word is as follows* Consider for example the way in which we 
arrived at the percentage of children giving the CMlf for an individual picture. 
First I a frequency distribution showing the frequency of every natoe given by 
the children for each picture was extracted from the raw data. Then that single 
name which occurred most frequently in this distribution was called the CMH. The 
number of children who gave the CMW Included both the children who used the CMW 
exactly and the children who used the CMIf embedded In a longer word or phrase* 
So^ for examplci if the CMlf was Mog* for a given picture) all those children 
who gave 'dog' or some word or phrase which Included 'dog' (e.g., 'doggie' | 'big 
dog', etc.) were scored as having given the CMW, The percentage of children giving 
the CMW was simply calculated by dividing this number by 30 (the total number 
of children in the study). The percentages of adults giving the CUtJ and of children 
and adults giving the AMW were computed similarly. 

Table 2 shows the adult modal words and the child modal words for each 
individual picture used In this experiment, and the percentage of adults 
and children giving each. As Table 2 shows, sometimes the adult modal word is 



Insert Table 2 here 



the same as the child modal word. For example, the AH^ and CMW for a picture of an 
apple are both 'apple'; for a picture of a banana they are both 'banana'; for a 
picture of a bicycle they are both 'bicycle'; for a picture of a frog they are 
both 'frog', etc. However, for many pictures the adult modal word is different 
from the child modal word and when it is, in every case but one. It la a more 
differentiated term, a more specific name. Some examples are 'rose' for adults 
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Adult modal words and child modal words for each picture used 
in first order of acquisition experiments The percentagea of 
adults and of children giving each are Included* 

NOfTE : 

AW^ adult modal word 
CMW« child modal word 
ZA ■ percent of adults 
XC «> percent of children 

Two words with a slash between them (/) indicate that for that 
picture two different names were given equally by either group 
when AMW or CMW was computed* 
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but •flover" for children; 'cactus* for adults but *plant* for children; 
'Cadillac' for adults but 'car' for childran; ^German Shepherd* for adultd 
but *dog* for children} 'shark' for adults but 'fish' for children} 'seagull* 
for adults but 'bird' for chlldreni etc. The one Instance where the child 
modal word was more specific than that of the adults was for the picture of 
an elderly lady^ where the adult modal word was 'old x^oman' and the child modal 
word was 'grandmother'. Whether this particular woman was a grandmother ot not 
I do not knoW| but the specificity of the children's modal word was not In 
fact justified. 

In what cases is the chile likely to give the adult modal word for 
a given picture? We suspected that frequency of occurrence might be a good 
predictor of the order of acquisition of terms of reference for reasons that 
will become clearer later* To test this idea we calculated rank order 
correlation coefficients between the percentage of children giving the AMW 
and the frequency of occurrence of the AhUI according to six different measures 
of frequency of occurrence* The results will be more fully presented later but let 
me Just say at this time that we obtained highly significant correlations 
(p< .001 for five of them; p< .005 for the sixth) for all measures. The 
highest correlations were for Rlnsland (1945) which gives the frequency of 
occurrence of English vords in child speech (Grade 1) and writing (Grade 2), 
(r .74 for Grade I; r = .75 for Grade 2) and for the General Count In 
Thorndlke and Lorge (1944), (r ■ .86). 

So far I have been comparing adult modal words and child modal words for 
individual pictures. We also calculated adult modal words and child modal words 
for each set of four pictures. These are shox/n along with the modal words for 
the Individual pictures in the tree diagrams of Fig. 5, which presents the 
adult modal words In the left column and the corresponding child modal words 
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In the right colunm* The modal words for sets of pictures are shown in boxes 



Insert Fig. 5 here 



at the nodes of the trees. We were gratified to discover that adults do 
by and large give as modal words for categories (i*e«, for sets of four 
pictures) our reference words. That is, for the four pictures of apples the 
AMW is 'apples'; for the four pictures of fruits the AMW Is • fruit (s)'j for 
the four pictures of foods the A>W Is 'food(s)', etc. There were only four cased 
out of 26 possible where the actual AMW for a class name was different from our 
reference words. These were (1) 'transportation' for 'vehicles', (2) 'monkeys' 
for 'chltnpanzees' , (3) 'animals' for 'mammals* and (4) for our reference word 
'coins', 'coins' and 'tnoney' were given equally often by adults. In all other cases 
adults gave our reference words as adult modal words. What this means is that 
adults clearly gave class names at different levels of generality for each 
hierarchy, the level of generality being determined by the set of pictures 
being classified. 

Examination of the child modal words for categories reveals that 
children do not produce as many different correct class names for a given 
domain. Consider the plant hierarchy (III), for It reveals a pattern that 
is most typical. The for four different kinds of flox^ers Is 'flowers' 

which is also the AMJ for four different kinds of flowers. However, for four 
roses the CMJ^ is 'flowers' whereas for adults tb^ AMW Is 'roses'. Children 
generally cannot give the more differentiated class name even though they can 
recognize the pictures of roses as being 'flowers'. Moreover, the childs most 
frequent response when shown the poster with pictures of a tree, a rose, a . 
rubber plant and a cactus (In response to the question '^^hat are they all?^*) 
is '^I don't know.", whereas for adults the AMIJ is 'plants'. This suggests that 
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Fig. 5 



Trees showing adult modal words and child modal words 
for each Individual picture and for each set of 
pictures used in experiment 1. 

NOTE! 

AM(/« adult modal word 
CMW«" child modal word 

1>^<^ indicates that no response ("don't know**) was the modal response 
indicates that there were two names given equally 
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o£ the three nasted category labels 'rosesS 'flowers^ and ^plantd^ children 

flfit ere able to produce the Interroedlate term *f lowers' in a context that 
requires this term^ and only later can produce tho ;Aore differentiated term *ro8es* 

and the more general term * plants** The pattern is the same for the transportation 
hierarchy 9 and the two animal hierarchies* With respect to the transportation 
hierarchy the AMH's for four VW's, four cars, and four different means 
of transportation are 'Volkswagens^ 'cars'i and 'transportation^ respectively, 
whereas the CMH*s are ^cars', 'cars\ and 'don't know'* With respect to the 
animal hierarchies the AMW's are ^collies', 'dogs', and 'animals^ wherens for 
children the corresponding CMW*s are Mogs\ 'dogs*, and 'don*t knowS and 
where the AMW's are 'sharks', 'fish*, and 'animals', the corresponding CMf^s 
are 'flshS *flsh*> and *don't knov;'* Thus It appears that most children can 
produce the word 'dogs' in a context that requires it before * collies* or 
*animals* and 'fish* before 'sharks* or 'animals'* For these sets of nested 
category labels there is neither a specific to general progression nor a 
general to specific progression but rather children usually begin by learning 
an Intermediate term and beyond that learn both more specialised terms and 
more general terms* This is not always the case in our hierarchies of course* For 
example, children appear to be able to produce the term 'apples* before 'fruit' 
or 'food' but) even though in this hierarchy children do seem to start at the 
most specific level with respect to the terms we were testing for, it Is none- 
theless safe to assume that had our loi^est level been 'Delicious apples' or 
'Mackintosh apples', children would not have been able to produce names at that 
level of specificity* 

These trends are revealed perhaps more clearly in the left-hand column of 
Fig* 6 which shows the percent of children who give the adult modal word for 
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Pig. 6 



Percent of children who glva the adult modal word (left) 
and any correct response (right) for each concept for each 
hierarchy studied In the first order of acqulBltlon experiment. 
Frequency of occunwce of each word according to Rlnsland (1945 
la also shown in Fig. 6. 



NOTB t 

P<R)- frequency of occuaence according to Rlnsland, Grade I 
AMW- adult modal word 

XAMW- percent of children who use the adult modal word 

^Correct- percent of children who give any correct name for category 

(— ) indicates that there is no frequency count for that word in Rlnsland. 
Grade Ij read as "0". 
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each set of four pictures for each hierarchy studied in this experln)6nt# 
On the assumption that the percentage of children who can give the adult 
modal words In a context that requires them ie directly correlated with 
the order of acquisition of those words in development i the left-hand 
coluoms of Figt 6 suggest that for the food hierarchy the order of 
acquisition Is 'apple* first, •food* second and 'fruit* third; that for the 
plant hierarchy the order is 'flower* first, 'plant* second and 'rosa* third) 
that for the transportation hierarchy the order is 'car* first, 'VolksvagM* 
second and 'transportation' thlrdj that for the money hierarchy the order is 
'money' first, 'dime' second and 'coin' third; that in the two animal hlevarchies 
the order is 'dog' first, 'animal' second and 'collie' third and 'fish' first, 
'animal' second and 'shark' third; that for the living thing hierarchy the order 
is 'animal' first, 'nonkey* second and 'primate' and 'living thing' later; and that 
for the people hierarchy the order is 'boy* first, 'children* second and 'people* 
thlrdt These orders arc obviously compatible with neither of the definitions of 
conceptual complexity outlined In the introduction to this experiment, which 
raises the question 'Vhat is a good predictor of these order ings?" I^tums out 
that a very good predictor Is provided by the frequency of occurrence of these 
words in child speech according to Rinsland (1945), Grade 1* To demonstrate the 
power of frequency of occurrence according to Rinsland (1945) to predict 
order of acquisition of category labels we have included the frequencies of the 
adult modal words in Fig* 6» For every hierarchy but one it can be seen that the 
rank order of acquisition of these category labels is perfectly predicted by 
the rank order of frequencies according to Rinsland (where Rinsland *s data Is 
available) » This one exception occurs in hierarchy VII where children do a little 
better on 'fish' than on 'animal' whereas the frequency for 'animal' is slightly 
higher than for 'fish*, about which I shall have more to say later* 
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We also analyzed the data for class names in a different vay» briefly 
referred to earlier • In this analysis we calculated the total percentage of 
children who gave any correct response in our Judgement when asked for a 
class name for a set of four pictures^ So» for exaoqplei 'rose% 'floweret and 
^plant* were all counted as correct names for the four roses In this analysis) 
Wolksvagons ^ 9 ^carsS * automobiles * ^ Vehicles* i etc« were all counted as correct 
for the four Volkswagons; ^means of transportation' » WehiclesS 'things you 
ride Oi\\ etc. were all counted as correct for the four vehicles* and so on« The 
results of this analysis are shown in the rlght'*hand column of Flg« 6 which shows 
a very different kind of pattern from the left-hand column* Children are 
usually best at giving some appropriate class name for the lowest category in 
a.hlerarchy* next best for the next highest usuallyi and so on« This finding 
reminds me very much of a major finding in my monograph (Anglin* 1970) that 
children can see a similarity between two words such as *boy' and 'girl' or 
'boy' and 'horse' before they can see a similarity between two more dissimilar 
words such as 'boy' and 'flower' or 'boy' and 'chair'* I argued that this was 
evidence of a '^concrete to abstract^' progression* Although it is somewhat 
tempting to describe the pattern of results here as reflecting a ^^concreCe to 
abstract" progression as wall I do not pretend to know what is causing the 
appearance of a concrete to abstract progression here or* to put it another vay» 
what the variable is that I am calling concreteness* One thing that does 
probably vary as you go up a given hierarchy is the perceptual similarity 
of the instances on a given poster i although we have not scaled these 
pictures for perceptual similarity* That is to say, if we were to scale the 
pictures for perceptual similarity we would probably find that adults would 
rate the four roses as being more perceptually similar than the four flowers 
which would be more perceptually similar than the four plants* Perhaps It Is 



ataler for children to name a category cotnprieed of perceptually 
homogeneoud Instances than to name one comprised of perceptually 
dissimilar instances* Another dimension that does vary as you go up a 
given hierarchy is the number of appropriate names that English provides 
as possible responses to our demands for a class n^uae. The terms ^coUles^ 
Mogs*i and ^animals* are all appropriate for four collies whereat ^collies* 
is not appropriate for four different species of dogs and neither * collies* 
nor Mogs' is appropriate for four different kinds of animals* At any ratti 
whatever the reasons for this trend > we know that it does not mean that children 
necessarily acquire specific terms invariably before more general terms as the 
left-hand column In Fig* 6 indicates* There may be something which it is appropriate 
to call a concrete to abstract progression in cognitive development^ but 
there is not a specific to geaeral progression in vocabulary developoent* 

A test of the correlation between frequncy of occurrence according 
to Rinsland and the percentage of children who are capable of giving the 
adult modal word does not have to be restricted to a single hierarchy* 
Whereas it would be difficult to order words from the different hierarchies 
according to either definition of conceptual complexity , It Is a simple 
matter to order their according to frequency of occurrence* Table 3 presents 
the adult modal words for each poster ordered according to their frequency 



Insert Table 3 here 



of occurrence in Rinsland (1945), Grade 1 (left-hand column)* Table 3 
also shows in the right-hand column the percentage of children who were 
capable of giving the AMW* As Table 3 shows there is a very strong 
positive relationship (although It is not perfect) between the frequency 
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Table showing the frequency of occuwnce according to 
Rinsland (1945) of the adult modal word for each 
category and the percent of children giving that adult 
modal word in the first experiment 
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of occurrence of the word according to Rlnsland and the percentage of 
chj.ldren who can produce it in an obligatory context* The rank order 
correlation coefficient between the frequency of occurrence according to 
Rlnsland of the AM^ and the percentage of children who can produce it Is 
•95 (p<*001). 

Experiment 2 

What worried us most about experitoent 1 was the possible objection 
that the test of the child's ability to produce category labels was not 
equally fair across concepts • Eleanor Holder (1973^ 1973) has recently 
argued convincingly that the various instances of a concept are not all 
equally good as Instances of that concept* Rather she argues that concikpti 
have '^Internal structure*^ by which she loeans that categories are made up 
of a "core meaning'* which consists of the best examples of the category 
and these are "surrounded by" other category members of decreasing similarity 
to that core meaning* Thus» instances of a concept vary along a dimension 
she calls centrallty» with the best instances being very central and the 
worst instances being very peripheral* She has found that adult subjects 
find It a meaningful task to rate Instances according to their degree of 
centrality to a given concept and that they tend to agree in their judgements of 
centrality* For example^ adults tend to agree that a 'robin* and a 'sparrow* 
are central instar^.es of the concept *bird"> whereas •chicken* and Mtick* 
are peripheral* Moreover^ in another study (see #4 The Determtnanti of 
UndereKtettSion Errors) we have found that adult Judgements of the centrality 
of pictures to categories is a good predictor of the likelihood that the 
child will make an underextension error, that is, not include an instance 
m a concept* Specifically^ children will often not include in their concept 



ERLC 



19. 



an Inatance which adults do include but which they rate as being 

peripheral* In facti the centrality-peripherality dimension proves to be 

much more predictive of underextenslon errors than a £dmiliarity*unfamiliatity 

dimension* So, for example » children will count as instances of the concept 

Unimal^ either a picture of a dog (famlliar^central) or of an aardvark 

(unfamiliar^central) but will often not include a butterfly (familiar-perlpheral) 

or a crustacean (unfamiliar-peripheral)* This suggests that a fair teat 

of the order of acquisition of category labels done in the style of 

experlioent 1 would involve sets of pictures which were equally central 

to the concepts being tested* That is to 8ay» if we are interested in the 

order of acquisition of the category labels 'collie* » Mog^, and 'anlttal*^ 

the instances (i*e*| pictures) of collies should be equally central to 

the concept * collie* as the pictures of dogs are to Mog' and the pictures 

of anlsrals are to 'animal** Ve had noticed in experiment 1 that children 

were more likely to give the response 'animal* to four mammals (66*7%) than 

to four animals which included a bird> £ish» an insect^ and a chlmpansee (50%) • 

This finding is consistent with the idea that children are better able to 

produce a given category label when the instances are central to that 

category than when they are peripheral # 

To get an estimate of the extent to vhich the sets of pictures used In 
experiment 1 varied in terms of their centrality to the concepts being 
tested we had adult Judges rate each picture in each set to the category 
that that set was intended to test« The results are shown in Table 4 which 
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presents the average adult centrality ratings for each picture used in 



Table 4 



Adult eentrallty ratings for each 
picture used In the first experiment 
on order of acquisition of category 
labels. 
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experlflient 1 to the category being tested • As 7dble 4 suggests there 

was I In fact I a weak but discernible tendency for the centrality ratings 

for pictures to decrease with Increasing level in a hierarchy* For example^ 

the four foods (an apple ^ lettuce^ a walnut i and bread) received an averege 

centrality rating of only 5*78 to ^food* whereas the four apples received an average 

centrality rating of 6»6 to * apple ^ and the four fruits received an average 

centrality rating of 6*55 to ^fruit'* Slmilarlyi the four plants (a tree^ a 

rose I a rubber plenty and a cactus) received an average centrality rating of only 

5»93 to 'plant' whereas the four roses received an average centrality rating 

of 6*58 to 'rose' and the four flowers received an average centrality rating 

of 6#63 to 'flower'* To take a third examplei the four animals (leopardt collie^ 

frogi and duck) received an average centrality rating of only 5*83 to the 

category 'anlsu^l' whereas the four collies received an average centrality 

rating of 6 •70 to 'collie' and the four dogs received an average centrality 

rating of 6*48 to 'dog'* While these differences are not large they were 

enough to smke us wonder if children might not have been able to do better 

on the more general terms if we had conducted a fairer test with instances 

of each category being equally central to their categories* Therefore^ 

we decided to conduct a second study on the order of acquisition of category 

labels but this time making the test as fair as possible by seeing to it 

that the instances of each concept being tested were equally central to 

their respective concepts* 

Method 

We chose three representative hierarchies of concepts from experiment 1 

to test again* Specifically these were: 

I* animal It* plant III* food 
dog flower fruit 
collie rose ^Pple 
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We collected a picture pool of approxlnately 265 plcturea of objecto which 

vere Inetances of these nine concepts* From these we selected 146 pictures 

which we thought were clear and useful for our purposes* We then asked ten 

adult Judges (five Toales and five females; ages 18-28} seven etudente at 

Harvard and three working In Cambridge) to rate the pictures according to 

how central they were to the nine concepts under study* They were given 

an Instruction eheet explaining what was meant by centrallty and how to use 

a seven^point scale* Then they were asked to rate the 146 pictures according 

to how central the objects depicted were to our nine reference concepts* 

Specifically they were asked to rate 12 pictured of colllea according to hem central 

these were to the concept ^collie'; 18 dogs to Meg*; 24 anljnals to *aninal'; 

8 rosea to ^rose*; 18 flowers to * flower^; 18 plants to ^plant*; 12 apples to 'apple*; 

13 fruits to 'fruit'; and 23 foods to 'food'* If they did not consider the object 

in a picture to be an Instance of the concept in question they were asked to 

indicate this by putting an **X^' on their response sheet rather than choosing 

a number from the seven*polnt scale* (This was to check to see that all of the 

pictures were> in factt considered to be Instances by adults*) The pictures 

were rated by concept with a separate rating sheet for each concept which included 

the seven-^polnt rating scale at the top of each sheet* The session lasted 

about one-half hour and subjects found it a meaningful task and were eager to 

discuss its implications* 

Adult ratings vere then averaged for each picture* From the' 146 pictures we 
then chose 27 (three for each of the nine concepts) such that within any 
given hierarchy the average centrallty ratings for each set of three pictures 
were exactly equal* We also tried to choose pictures which would result in 
a high average centrallty rating and with as little variability around the 
mean centrallty as possible* Moreover > we tried to make the average centrallty 
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ratings across hierarchies as close as possible • Finally, for each of the 
most general concepts in the three hierarchies we chose three pictures vhich 
were rated by our adult Judges as being peripheral to their respective concepts « 
(We decided to Include som^ peripheral seta in order to get a feeling for the 
strength of the central-peripheral effect*) Thus, we had selected a total of 
36 pictures vhich ve proceeded to mount on posters with three pictures per 
poster* The result was a total of 12 posters, three for each of our three 
reference hierarchies with pictures being high and equal in centrality and 
three containing peripheral instances of the categories ^animal', ^plant^ 
and 'food'* 

Table 5 shows the average adult centrality ratings for each picture to 

Insert Table 5 here 

each category and the average centrality ratings for all pictures on a 
single poster for the stimuli used in the second experitnent on order of 
acquisition of category labels* The following 12 pages show Xeroxes of 
the posters themselves* 

Insert Pictures here 

In the. actual experlinent there were two groups of subjects* First, 
there was a group of 20 children (9 females and 11 males) from th^r 
Living and Learning School in Woburn, Massachusetts* Their ages ranged 
from two years to five years* The children were all from a middle-*class 
background, and all of them watched some T*V*, and some Sesame Street 
in particular* The children were tested in a private staff room at the 
school* The second group of subjects were ten adults (six females and four 
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nale8) ^ nine of whom were Harvard students and one of whom was a non«votking 
vonian. 

The procedure was the same as for experiment 1. E began by explaining 
to S what would take place In the experiment, then turned on a tape recorder 
and began the session* The subject was shown three posters from experlioent 1 
(from the boy^chlld-^person hierarchy) which were uoad again as a demcniatratlon 
and for which they were helped If they had trouble. Then they were shown 
the 12 test posters in a different random order for each subject. For each 
poster the subject was asked to name each object in the three pictures and then 
to give a class name for all three pictures on a given poster » In order to elicit 
Individual names for each picture E would point to each In turn and ask ^Vhat 
Is thl6?''« In order to elicit class names» after the child had attempted to name 
each picture, E would ask him ''What are they all?". Except for the posters 
corresponding to the lowest level In each hierarchy, If a subject gave a name 
for a given picture of an object which was not spedlfic enough to 
differentiate it from the other objects (e»g,, 'dog* for each of the three dogs)| 
then he was encouraged to give a more specific name if he could^ Children 
in particular were praised for giving a name but were asked if they could 
think of "another name", a "special name", a "different name", etc. Alaoi if 
a subject gave a class name for a set of pictures which was more general than 
our reference word (e.g., *dog* rather than * collie' for three collies), he was 
again asked for a more differentiated name for all of the objects. Children 
seemed to enjoy the session which usually lasted about half an hour and they 
were given lollipops and little toys as rewards. Adult subjects took about 
ten minutes at the task and were paid for their services. 
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Results 

In discussing the results of this experiment I would like to focus 
on the nine posteis which contained pictures equated for centrality* 
Suffice it to say here that with respect to the poster^) containing peripheral 
instances children were not as good at giving a class name for these as 
they were for posters containing central instances i although the differences 
were not as great as anticipated. Specifically, 30% of the children 
gave the class name 'animals' for the three peripheral animals whereas 
507* of the same children gave the class name 'animals' for the three 
central animals; 10% gave the class name 'plants' for the three peripheral 
plants whereas 15% gave the class name 'plants' for the three central 
plants; and 30% gave the class name 'food' for the three peripheral foods 
whereas 40% gave the class name 'food' for the three central foods • We 
suspect that these differences would have been larger had we used instances 
such that the differences between the peripherality and centrality of the 
Instances were greater than they were. (It Is worth noting that the central- 
peripheral variable was least effective in the case of plants and^ in fact» the 
difference between the average adult ratings for the "central" plants [^^^S] 
and that for the ^'peripheral" plants [4,2o3 was Smallest in this case.) 

For each of the pictures on the nine "central" posters and for 
each of these sets of three pictures we calculated the adult modal 
word and the child modal word In exactly the same way as we had In 
experiment 1* Fig. 7 presents tree diagrams showing the adult modal 

Insert Fig. 7 here 

words (left column) and the child modal words (right column) for each 
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Trees showing adult nodal vords and child modal words 
for each Individual picture and for each set of pictures 
used in experltnent 2* 

NOTE : 

AMi^« adult modal word 
CMW* child modal word 

^indicates that no response (**don*t know^*) was the modal response 

indicates that there were two names given equally 
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Individual picture and for each set of pictures used In experiment 2 
(except for the peripherals). With respect to the individual plctureSi * 
just as was the case in experiment 1, whenever there Is a difference the 
AMW is always a more differentiated term than the CMW. Sop for example^ 
the AMW foe a picture of a collie Is 'collie' whereas the CMW Is 'dog*} 
the AMI^ for a picture of a Siberian Husky is 'husky' whereas the CMH is 
'dog'; the AMW for a picture of a rose Is 'rose' whereas the CSMW for that 
picture is 'flower'; the A>IW for a picture of a steak is 'steak' whereas 
the corresponding CMW is 'mcat'i etc. 

With respect to class names (i^e.i for sets of three pictures) It 
can be seen that the adult modal words correspond exactly to our reference 
words. That is, the AJIW for three collies is 'collies'; for three dogs 
is 'dogs'; for three animals Is 'animals'; for three roses Is 'roses'; for 
three flowers is 'flowers'; for three plants is 'plants'; for three apples 
is 'apples'; for three fruits is 'fruits'; and for three foods is ' foods '# 
The CMW for class names follows roughly the «azne pattern as for experintfit 1 
but these children seem to be a little more advanced In partlculari they 
are better in this experiment at producing two of the general terms 'animals' 
and 'foods'. Stilli It can be seen that children do not have command of | 
the variety of class names at different levels of generality for a given' 
domain that adults do. Three collies for children are all 'dogs' rather 
than the more specific 'collies'; the three roses are all 'flowers' for children 
rather than the mot^ discriminating 'roses'; the three fruits are all 'foods' 
or 'don't know' for children rather than the more discriminating 'fruits'* It Is 
Interesting that the child modal word for the three plants is 'flowers' (vs» 
'plants' for adults). In this study and In others we have found that the 
child's tendency to overgenerallze the word 'flower' (to other kinds of plants) 
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Is more striking than for any other concept we have Investigated, (See, for 
exanipU, #3 On the Extension of the Child's First Terms of Reference t) This 
also usually Involves undergenerallzatlon of the concept 'plant 

Pig. 8 shows the percentage of children who give the adult modal 

Insert Fig. g here 

word In the left-hand column and any correct response In the right-hand 

column for each concept for each hierarchy studied In the second order 

of acquisition experiment. This analysis has been done In the same way as It 

was for the first experiment (see Fig. 6) and the trends are the same as well» 

Consider the left-hand column. Again, on the assumption that the percentage 

of children who can give the adult modal words In a context that requires them 

Is directly correlated with the order of acquisition of those words In development, 

the left-hand colurm of Fig. 8 suggests that for the anltoal hierarchy the order of 

acquisition Is 'dog' first, 'animal' second and 'collie' third, that for the 

plant hierarchy the order Is 'flower' first, 'plant' second and 'rose' third, 

and that for the food hierarchy the order is 'apple' first, 'food' second and 

'fruit' third. These are exactly the same order ings that emerged from the 

first experiment and again, therefore i each ordering is predicted by the rank 

order of the frequency of occurrence of the adult modal word in Rlnsland (1945), 

Grade 1, as the arrows on the left in Fig. 8 indicate. 

Fig* H also shows In the right-hand column that when the data are analyzed 
in terms of the ability of the child to give any appropriate Superordinate 
response for a set of three pictures (rather than Just the AMW) children 
generally do best at giving some appropriate class name for the lowest level 
in the hierarchy and do less well on the higher levels (ignoring ties). 



Fig* 8 

Percent children who give the adult t«od«l ^nrtd (l^ft) 
and any correct redponsa (right) for each conccipt ^or 
each hierarchy studied In the second order of acquisition 
experiment* Frequency of occurr^ce of each vord according 
to Rlnsland (1945) is also shown in Fig* 8» 

NOTE? 

FCR) frequency of occuzsence according to Rin8land> Grade I 
AMI^ adult modal word 

» percent of children who use the adult modal vord 
XCORRECT a percent of children who give any correct name 
for category 

— ^ Indicates that there Is no frequency count for that 
vord in Rlnsland^ Grade I; read as "0"* 
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One thing that worried us about this experiment Is that when asked 
to name the Individual pictures children were sometimes unable to in certain 
cases and gave Incorrect responses which were Inconsistent with the class 
name that we were testing. This was most notable In the case of two of 
our food pictures, specifically the picture of a steak and the picture 
of bread. The pictures were quite unambiguous to our adult subjects but 
were ambiguous for a few of our children. One child, for exanqple, called 
the picture of a steak a *rock* and one child called the picture of 
bread a *shell'. If the child really saw the picture of a steak as a 
'rc then one could argue that this child could not be expected to give 
the class name 'food' for pictures of the steak, bread and corn, since a 
rock is not a kind of food. For this reason we reanalyzed the data calculating 
the percent of children who gave the adult modal word based only on children 
who gave responses to the individual pictures which were consistent with 
(i»e«, instances of) the category word. We were not sure whether we should count 
the response Mon*t know' as consistent or inconsistent with the category 
word so we did the a/.alysls both ways, in one case counting 'don^t know' as 
consistent with tl; ^ t ategory word and in the other case counting Mon*t know' 
as ln.con8i8tent, Ta .2 6 shows the percentage of children giving the 
adult modal word for each conc^^pt for each of the three hierarchies studied 

Insert Table 6 here 

in the second experiment according to these two methods of analysis (Method 2 
and Method 3) and also, for comparison, for the straightforward method (Method 1) 
reported In Fig* 9» Table 6 also shows the results of these three methods of 
analysis for thcsa three hierarchies based on data from experiment 1« As Table 6 
shows » the rank order of the percentage of children who can give the AMW for the 
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Table shoving the percentage of children giving the 
adult nodal word for each concept for each hierarchy 
studied in experiment 2 according to three different 
tDtthods of analysis* Results of the same three methods 
of analysis for these three hlerarcnies are also shoim 
based on the data from experiment 1« 



NOTE ; 

F(R)"" frequency of occurrence according to Rinsland» Grade I 
AMtfo adult modal word 



XAHW* percent of children who use the adult modal word, 
computed by three methods: 

method 1 : total number of children who give the 
adult modal word divided by the total 
number of children; 

method 2 ; total number of children who give the adult 
modal word divided by the total number of 
children who gave 3 (experiment 2) or ^ (exper- 
iment 1) names for the individual pictures which 
were consistent with the category word, when 
^'dor/t know*' is considered consistent , and a 
child's data was deleted if he gave any 
Inconsistent response for any of the individual 
pictures; 

method 3 t total number of children who give the adult 
modal word divided by the total number of 
children who gave 3 (experiment 2) or 4 (exper* 
iment 1) names for the individual pictures which 
were consistent with the category word, when 
"don't know" is considered inconsistent , and a 
child's data was deleted if he gave any 
Inconsistent response for any of the individual 
pictures. 



^ indicates that there is no frequency count for that word 
in Rinsland, Grade I; read as **0". 
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three concepts within a given hierarchy is the same for all three methods of 
analysis and is predicted by the tank order of frequency of occurrence of 
the words in Rlnsland (1945), Grade 1. The only caoe for which there la 
a slight discrepancy is for the food hierarchy where method 3 in eKperliaent 1 
results in equal percentages of children giving the AMHf^s 'food* and 'fruit* 
whereas in the other five cases the percentage of children giving *food* la 
higher than the percentage giving 'fruit*. 

Since we had approximately equated for the average centrality 
of instances to the concepts being tested not only within but also 
across hierarchies We decided to see how good a predictor frequency of 
occurrence according to Rlnsland (1945) was for the percentage of ehlldrtn 
capable of giving each of the nine concepts • Table 7 shows the nine words 
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ordered according to frequency of occurrence In Rlnsland (the left column) 
and the percentage of children capable of producing those words in a 
context that requires them according to the three methods of analysis* 
As Table 7 shows > the percentage of children capable of giving the word is 
a perfectly decreasing monotonlc function of the frequency of occurrence 
of that word for methods 1 and 2, and only one point is out of line for 
method 3t This means that for methods 1 and 2 the rank order correlation 
coefficient between frequency of occurrence of the woxd in Rlnsland and 
the percentage of children capable of producing those words is equal to 1«00« 

Since frequency of occurrence was proving to be a good predictor 
of the percentage of children capable of giving the adult modal word in 
both experiments 1 and 2, we decided to calculate correlation coefficients 
for both experiments for both the individual pictures data and for the 
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Table shoving relationship between frequency ot occurrence oi 

words according to Rlnsland (1945) and perccTitage of children 

and adults who produce those words In a context that requires 
them# Data from experiment 2, 



NOTB t 

F(R)« frequency of occurrence according to Rlnsland » Grade I 
AMW» adult modal word 

%Jk^ percent of adults who gave the adult modal word 

XAMtf(chlldren)» percent of children who gave the adult nudal word, 
computed by three methods: 

method 1 : total number of children who give the 
adult modal word divided by the total 
number of children; 

method 2 : total number of children who give the 
adult modal word divided by the total 
number of children who gave 3 names for the 
Individual pictures which were consistent 
with the category word, when 'Mon' t know^' 
is considered consistent > and a child *s 
data was deleted if he gave any inconsistent 
response for any of the individual pictures; 

method 3 ; total number of children who give the 

adult modal word divided by the total number 
of children who gave 3 names for the 
individual pictures which were consistent 
with the category word, when "don't know" 
is considered inconsistent ^ and a child ^s 
data was deleted If he gave any inconsistent 
response for any of the individual pictures* 



indicates that there is no frequency count for that word In 
Rlnsland, Grade I; read as *'0", 
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nnefhod i 



dogs 

(Apples 

flowers 

foods 
frui+s 
plants 
roses 
I col lies 



lOO.O 

\oo.o 

iOO.O 
00.0 
100. 0 

ico.o 

(^0,0 
10.0 



100.0 
^5.0 
■70.0 
50.0 
40.0 
20.0 
15.0 
iO.O 
0.0 



IOO.O 
^5.0 
S7.5 
50. 0 
47.1 
21. I 

H.6 
0.0 



ICO.O 
^5.0 
87.b' 
50.O 
GI.5 
21.4- 
15.8 
12.5 
0.0 
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category data between the percentage of children giving an adult modal 
word and the frequency of occurrence of that word based on six different 
toeaautes of frequency of occurrence^ Specifically^ the measures of 
frequency of occurrence were taken from Rinsland (1945) » Grade 1} Rinsland^ 
Grade 2; Thorndlke and Lorge (1944) > General Count; Thomdlke and Lorge» 
Juvenile Count; Kucera and Francis (1967) and Howes (1966)* 1 will not 
trouble the reader with the fine details, of which there were itmyp of how 
we calculated the correlation coefficients* Table 8 shows the taw and rank 
order correlation coefficients between the frequency of occurrence of 

Insert Table 8 here 

the AMH for each of these measures and the percentage of children who' give 
the MiM« For expetii^^nt 1 all of the correlations are significant for 
Rinsland Grades 1 and 2 and for Thorndlke and Lorge (General and Juvenile 
Counts)* The correla t ions for Howes and Kucera and Francis are not as 
strong but all are positive and half of them are signif leant* For experlinent 2 
Rinsland (Grades 1 and 2) is clearly the best predictor of the order of 
acquisition of category labels* 

Discussion 

There Is neither a unidirectional specific to general progression 
In vocabulary development nor a unidirectional general to specific 
progression* Rather, the child usually first learns words which categorize 
a given domain at some intermediate level of generality and only later 
learns more specific terms and more general terms* Thus, vocabulary 
development is characterized by the trends of differentiation and hierarchic 
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Table showing raw and rank order correlations between 
the percentage o£ children giving an adult modal word 
and the frequency of occurrence of that word. Correlation 
coefficients were computed for the two experiments for 
category data and Individual pictures data for 6 different 
measures of frequency of occurrence* 
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Note ; (¥0 represents slRnlflcance of r 
> at the following levels: 
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Integration which ttiiy be processes of cognitive development more generally 
(eft Werner, 1948), 

This ineans that neither of the definitions of conceptual complexity 
In terms of intension or of extension outlined in the introduction is 
a good predictor of the order of acquisition of category labels. This may^ 
of course, mean that those definitions of conceptual complexity were 
misguided and there is still the passibility that some alternative 
definition of conceptual complexity, possibly one that acknowledges the 
existence of '^natural kinds^', is predictive. 

What does appear to be a good predictor of the order of acquisition 
of category labels is frequency of occurrence, in general, and frequency of 
occurrence in child speech, in particular (e«g«, according to Rlnsland 
[[1943 )« It may strike the reader as not especially surprising that the words 
used most often by another generation of children are. In fact, the words 
learned first by children today, but it is not tautologous and the 
realization that frequency of occurrence is predictive may provide clues 
as to the determinants of the order of acquisition of category labels* 

Frequency of occurrence emerges as a predictor of the order of acquisition 
of vocabulary not only In the studies reported here but in others as well* 
(Sec, for example, #2 The Naming Practices of Mothers and #3 On the Extension 
of the Child's First Terms of Reference *) In another study in which we asked 
children to define words and to "tell us everything that they could" about the 
words, we found that children could generate more predicates for more 
frequently occurring words. Frequency of occurrence is also correlated with 
the difficulty of vocabulary items on the Stanford-Blnet Intelligence Scale 
(Terman and Merrill, I960). Table 9 shows raw and rank order correlation 
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Table 9 

Table showing correlations between frequency of occunmce and difficulty 
of vocabulary itea on the St::nford Binct, Correlaticn ccafilcicats (rav 
and ranked) are shown for all 45 words on the Stanford Blnet and for 
the 21 names of objects* The results for three different measures of 
frequency are shown. 
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coefficients between the difficulty of vocabulary items on the Stanford- 
Bine t and the frequency of occurrence of those Items according to Rinsland 
(1945), Thomdlke and Lorge (1944), and Kucera and Vrancls (1967) • 

To argue that thete Is a high correlation between frequency of 
occurrence of words in child speech and the order of acquisition of those 
words is not, of course, equivalent to explaining the order of acquisition 
of those words* For one thing, we lack a clear understanding of exactly why 
some words are tnore frequently occurring than others. Nonetheless* ident- 
ification of frequency of occurrence as a predictor of order of acquisition 
gives us a clear hypothesis as to which words are the first verbal concepts 
acquired by children and which words are acquired only later* Specif ically* 
according to this hypothesis the first n category labels to be acquired 
by children are the n tnost frequently occurring words in Rinsland (1945)* 
Is it not possible that by examining these first n words we can make socoe 
progress toward discerning the origins of the child *s first verbal concepts? 

As a first step in this direction v;e took from Rinsland (1945) * Grade 1 
the 275 most frequent|.y occurring names of objects and sorted them into 
semantic categories on the basis of similarity of meaning (cf« Miller i 1967 i 1969)* 
Elizabeth Smith and I took turns sorting these words into semantic categories 
until we finally agreed on a single classification scheme* For comparison 
we also sorted the 275 most frequently occurring words in the Thomdlke and 
Lorge (1944) General Count and the 275 most frequently occurring words in ^ 
Howes (1966) • The results are shotm in Table lO. 

Insert Table 10 here 



As it turned out, the words from the three frequency of occurrence tables 
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Table 10 

T«bl6 shoving the 275 tnoat frequently occurring names of objects in 

Rlnilandf Thorndike and Lorge, and Howaa« The vords have 

been categorized by two adult judgep Into 22 semantic categories • 



bear 
buDAy 

CCtA) 

dog 
(luck 
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f^sli pony 
f\V puppy 

f?jl.i ^^^^^ 
goldfish mV 

horse reistiftv 
hen robin 
kittm snake 
kiHvj sGjuiirrel 
iy\(>yv(Uj sheep 
mouse -h^je*^ 
pef tMrk^M 
py turUe 



giuiodno^i papa 
giundmotlier si^Kr 
^m)dp^ uncle 



mamma 



fSS) 
aunf 

a?U5in 

dad 

baby people 
boy womt'.n 

friend 

a' 

lady 
man 



aoi'rml 

bear 
bid 

horse 



(67) 

doji^ghley son 
-^m'lly unc/e 
faH^ Wife 



^5) 

don 

horse 
lobslcr 



bciby. gi'rl 
boy hi/inncvh 
c::h'ild Mm 



Children lady 
enenay \ofd 



fool , man 
(jMefnm men 



people 
person 
ivonn^in 

won^en 
nei^^ilcor 



r-73) 

dad pareAH 

famiiy son 
j(ii.\1f\e^ unde 

C^sL -J in) 

baby fellow neighter 
boy fblKS |s/egro 
child fool man 
^l^ildn^ fhend fv^en 
fai^ol ic tmx\m Ru<i6 
fommunisb 6erTmn paficn- 
Cuban kid person 
Coupl6 g\'rl people 
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bail d(um sied 
balloon fcorioall sleigh 

block jiicki-o-lanfcm s\cak 
card mrhlci slide 


bail 
garY>e 


ball 

card 

M\ 

eq\x\ocftr\\' 

mt 


PARTS 

ft 

ft 


bock head 
ear hearf* 
eye ^ 

feel- nose 

■pr ifcjcr 5iac 

feot- -h^eHo 

ba»r. 
hand 


(as) 

bock hair hose 
blood hand suoulder 
body head $\de 
ear h^arf ^kfn 

ftxce le^j 

feev h'p ^ 
fiAge/ mcufh 


om hearf 
back W^'^6e 
blood lea 
eye ty)u«:le 
face si'de 

fctr tu2m 
head 


. CLOTH W(3 
ft 

ft 


boiv (^loveS suiK 
cap Kandk^nht^j: s^vealer 
chaih kii i\t 
coaV shoe v\)aich 
din^ss staking cloHoes 


Chaih r\m 

cionie$ shoe 
doa-^ s5uih 
clre$s +1^ 
ha I- wafeh 


beiv lAiateh 
dotWs 

tie 


PART?, OF 


bed Vcittloen 
Chaiv^ porch WW 

fvreploe sea^ yard 


04) 

bed hall fel^le 
chaiV icittto wall 
dcor room windou) 

jiu)T secif ycini 

gate Sitp 


bed kikten wall 
chair room Wirtit- 
. s>itp yarzl 
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ai'r snow 

Clay m\er 

ice 

\\M wood 
ran 
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coal ran 

airlt^ rocic wa\/e 

hi^e silver weatter 

gold smoke \^j\w 

ice Snow wood 

i*rt>n Soil 

light stoiog- 



air 
fire 

ice 
l^)ater 



0^) 

bam schcol 
buildtng shop 

r\ofY)t 

hou^ 

fb)?rtper NacftS (o) 



66) 

bJnic V\ouse 
MdiKy r>^arkel- 
ChurcVi office 

coll&f school 
Con^fany sKop 
courf stahoi^ 
iarm store 
honne 

I^Sc^(^LihmS Id) 



(73) 

6) 6eyieral f24) 

knfc honoe' office 

bailair^ hospital sdifiol 

Chwrtl) boHe/ Shop 

Oinip house 5;izrti6n 

courf lab ^tore 

company library ^^^e 

collie lod^e tiniv/gi5iK 

HJ.T/ Fhiri/ard 
NlorHoeostefvi B.u. 



(S) General (lo) 
country 
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park 
v\oce 



(40) 

bay land 

^f+Vj iviounten'n 
doua nation 
country ocean 
fi'eld ' v\c\ce 
fov^^t flam 

Ir^rn J shore 
Inland ^ 



^pot- 
stnr 

stream 
Sun 
town 
valley 

villaqe 
100 rid 



ana land 
W mountain 

CiK/ DarR 
coosi >lace 
country rw^r 

'arDund ^boV- 

Kill . sttite 
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PiNSLAMD 




H0WE3 


\kmpittj 
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w 










cnfllclfw 

?mce 


Cape 6erwdr\v i^H^ 

cm ^m^^ ^^^^ 


TOOLS 


board sVicK 


bo^ cm posf 
boaitf rnaciiin^ sHck 
b&y pamf- 


hopi case 

board fv^idnne 


W{WCUE$ 
•■ 


airplane engine irucK 
car tifziin 


boa4- tm»n 

car 
Ship 


teat engine tmiler 
bus $hip trath 
car plane ^ck 




flowiv leap -iree 


bmnch plflnt 
flowev Vt)^ 
gross ir«e 


(0 
plant- 




bjf- parf 
bt pie^e 
pair set 


omouni- lot set 
bit parf stcdc 
art>up piet6 Supply 

* 


CtO) , ^ 5uppi»e^ 
arooant \oT. ^chbn 
bit part set 
afDUP |>i^6 unit 




bill dolldir n'lckel 


(5') 

bill clolldv <^\A()ir-ler 


bill doliaK Qviarkr 
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d^K pape*' pen 


book, 
paper 


ioolc 
paper 
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(5) 

\e\^r va\enhrve 



f4) 

leHer 5bfY 
note 



^3) 



I- 



f5) 

bouit disiieS Steve 
cup gloss 



Media 



(4) 

bridqe $tr€eV 



C2) 
cup 



(3V 

bridge sh-eef 



t5> 

bridge iTDdd sIreeV 



MED/ A 



(37 



(3) 

reconl 



pvdutt recorJ ry^DV^€ 



rNERAL 




f6^ 

Oriide mkrial 5brf 
beirw rmifer +Kirg 



article maHer+hif 

bein^ SOrf fyt 
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Circle 
Coloy 

crr>ss 



line shojic 

i^^a^ sound 
nufY>b0r ,S:^uare 
poilr^ word 



cross poinV 
fyure Sign 
line souAd 
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fell into 22 semantic categories although there were a few words 
from each table which were "difficult to categorize" (#23) ♦ These categories 
we have labeled 'animals', 'peopled 'food', 'toys, gaines, and sports', 
'body parts', 'clothing', 'furniture, parts of the house', 'elements^ 'buildings, 
places of occupation', 'geographic terras', 'tools', 'vehicles', 'vegetation', 
•tertds of quantity', 'currency', 'school items', 'written cownunication' , 
'kitchenware', 'media for tx'avel', 'media for communication > amuseiaent', 
'general terms' and 'weapons'* Table 10 shows that there are words from 
RinSland which fall Into each of these categories except 'weapons'. The 
majority of the words (i»e», more than 60%) from Rinsland fall into the 
seven categories 'animals' (36), 'people' (35), 'food' (27), 'toys, games, 
and sports^ (24), 'body parts' (16), 'clothing' (15), 'furniture and home 
parts' (15) ♦ These categories accord well with classification of the nouns 
In the child's early spontaneous vocabulary (see, for example, Nelson, 1973, 
pp« 29*34) • The fact that there are so many words in certain domains (e«g«, 
'animals', 'people', 'food', etc*) suggests that for these domains children 
very early learn a great number of words for classifying them and are not 
restricted to Just a few terms • 

A lot of the most frequently occurring words In child speech are the 
same as the most frequently occurring words taken from the adult counts* 
As noted earlier, there are words from each list which fall into each of 
the 22 semantic domains except for one* Another point of similarity across 
lists is that within these domains the list for children is Just as likely 
to include a class name for that domain (e#g#, 'animal', 'food', 'money', 
'plant', 'clothes', 'place', 'building', 'toy', 'game') as are the lists 
for adults* Nonetheless, there are differences and these may be 
instructive. For example, the list for children contains many more words 
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In certain domains (etgt, animals 36 for children, 7 and 5 for adults; 
toys-— 24 for children, 3 and 8 for adults) than do the lists for adultSg 
On the other hand, the list for children contains far fever terms for other 
domains than the lists for adults (e.g., geographic terms only 10 for 
children vs. 40 and 43 for adults; buildings only 11 for children vs# 
15 and 28 for adults; general terms only 2 for children vs. 8 and 8 for 
adults). The distribution of words In the 'people' category is especially 
Interesting. The list for children includes more kin terms (16) than the lists 
for adults ( 10 and 12). Notably lacking among the kin terms in the child's 
list, however, but present in both lists for adutts are the terms 'wife' and 
*husband\ Apart from kin terms other kinds of terms for people (non-kln^ 
descriptions, occupations, groups, and proper names) are more frequent in 
the lists for adults than the list for children. 

Intuitively as a first approximation both the distribution of the most 
frequently occurring words In the list for children and the differences between 
this list and the lists for adults suggest that the most frequently occurring 
words for children are ones which are likely to be important to them in thelt 
day-to-day commerce with the world. Many of the categories which Include the 
greatest number of terms for the children's list cover basic activities which 
are presumably important to the child in his early years (e.g., social interaction 
[peopl^ , eating ^00^ , play [toys] , etct). Moreover, It seems reasonable that 
since children do not nortrally work for a living, or travel as much as adults 
that they would not have as many occupational terms or geographic terms* 
Thus, the distribution of words in the child ^s list, by and large, seems to be 
consistent with the notion that these words denote objects that serve important 
functions in the child's life. Not all of these terms, of course, fit neatly 
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Into an Interpretation of function or usefulness* Particularly, It is 
unclear xfhy there are so many animal terms for children according to 
this interpretation* But as a rough characterization it would seem fair 
to say that a large number of the most frequently occurring names of objects 
according to Rlnsland (1945) are words which denote objects which are 
likely to be Important to the child in his daily activities* If our 
hypothesis is correct^ that the most frequently occurring words in 
Rlnsland are, in fact, the chlld*8 first category labels, then it would 
appear that the child first learns terms for objects that are useful to 
him and important to him which, after all, is not that startling* 



35. 

2. The Naming Practices of Mothers (J. Anglln)^ 

When we use a name to refer to an object whether consciously or 
Inadvertently we place that object in a category or class of objects 
which share the same category label. The word Mog' refers to collies » 
terriers, poodles and several other species of dogs just as the word 
^flower' refers to roses, tulips, carnations and several other kinds 
of flowers. A given object can be named in several different ways and 
each name serves to classify it at a certain level of generality* This 
particular Jog luight be called ^Lassie", a 'collie^ a 'dog', a'maiiBnal ' , an 'anlnal^t 
a 'being', an 'object', or an 'entity'. The name 'Lassie' is very specific 
and like all proper names focuses on the uniqueness of the object being 
named. It is a generic term only in that it applies to the same object over 
transformations in space and time. It singles out a particular being 
and distinguishes it from all of the other objects in the worl^, 'Collie' 
Is a relatively specific or concrete name which applies to and groups 
together the members of a certain breed of dogs and distinguishes these 
from other breeds such as pointers, spaniels and poodles, 'Dog' is 
a more general name which groups the sftvpral breeds of dogs and distinguishes 
them from other kinds of animals such as cats, cows, horses and men* The 
name 'animal' groups this dog together with a great variety of living things 
such as cats, men, birds, fish and insects and distinguishes i^t from 
other forms of life such as trees, flowers, and shrubs as well as from 
the inanimate things of the world. The word 'being' serves to group it 
with all living things and to distinguish It from Inanimate matter* The word 
'object' serves to group it with the other things in a physical world 
and to distinguish it from the concepts of a mental world such as 'idea' and 
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'truth' which can neither be pointed to nor touched. 

Of the indefinitely large number of ways we could group this object 
with other objects in the world only a very few of the possibilities are 
sanctified with a name in English* In day to day discourse the terms 
'Lassie', 'collie' > 'dog' and possibly 'animal' are the terms used to denote 
this particular object. 'Mammal' is a term which is usually used in an 
academic environment, and 'being' and 'entity' are terms which are usually 
reserved for the philosopher. 

Other things being equal an adult will often name an object as 
specifically or "concretely" as possible, presumably because a specific 
term conveys more information. If you tell me that a 'collie' bit you or 
a 'dog' bit you I know more than if you tell me that an 'animal' bit you 
or an 'entity' bit you. In a previous study (See #1 The Order of Acquisition 
Labels ) adults when asked to name pictures of objects usually gave very 
specific names such as 'rose', 'Volkswagen' and 'collie'. Children, 
however, when asked to name the same pictures usually gave somewhat more 
general and less discriminating responses such as 'flower', 'car' and 
'dog'. It seems reasonable that often children will learn the names of objects 
froB adults in general and at least in their early preschool years from 
their mothers in particular. This speculation raises the question of why 
it is that the child does not learn the specific names which adults seem 
to use when they name objects. Is it possible that mothers tailqr their 
naming practices for their children in a way which accords with the 
character of the child's vocabulary? 

Roger Brown in an exceptionally penetrating paper (1938b) has argued 
that in fact parents will sometimes make an effort to take into account 
the utilities of a child's life in transmitting vocabulary to then. One of 
his examples is that some parents will, at first, call every sort of coin 

ERLC 



37. 

'money' for their children since the young child does not need to know 
specific denominations of coins until he gets into the business of 
buying and selling. Brown points to three factors which may be of Importance 
in determining the choice of a word by an adult for a child. The first 
is the brevity principle by which he means that the parent will tend to 
supply the child with shorter rather than longer words. The second is 
the frequency principle by which he means that adults will tend to use 
names which are commonly occurring. If frequently occurring words are 
in fact the words which are most likely to be useful to the child as I 
argued in another study (See //I On the Order of Acquisition of Category 
Labels ) » then it makes sense that a parent would be inclined to provide the 
child with words which are relatively frequently occurring. For example, 
an adult will probably label a spoon with the more frequently occurring term 
'spoon' for the child rather than the less frequently occurring term 
^silverware' , since the child will find it useful to distinguish spoons 
from knives and forks at the dinner table. There is of course a correlation 
between frequency and brevity (Zipf^s law* 1935). Words which are commonly 
occurring tend to be short. Sometimes* however, the frequency-brevity 
principle will not hold even for the names provided by adults for their 
children* For example, an adult will tend to name an object 'pineapple' 
rather than 'fruit', 'hammer' rather than 'tool', or 'grasshopper* rather 
than 'insect', even though these terms are longer and less f reqaent. thaa 
the alternatives. That is to say, there is a tendency to use a more specific 
or concrete term, presumably because the more specific term conveys more 
information. While frequency and brevity are positively related, specificity 
or concreteness is often negatively correlated with frequency and brevity^ 
For exaraple, 'pineapple' is longer (has more syllables) and less frequent 
(according to Thorndike and Lorge [1944]) than' fruit' or 'thing'. 
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The purpose of the following two experiments was to see whether or not 
mothers actually do tailor their choice of names of objects for their 
children and whether they do sometimes name objects differently for their 
children than for other adults. Frequency, brevity, and concreteness are 
systematically pitted against one another in every possible combination 
In order to determine the relative contributions of these three factors 
In determining the vocabulary supplied by adults to their children. 

Method 

Experiment 1: In the first experiment mothers named pictures of objects 
both for their 2-year old children and for the experimenter. The pictures 
had been placed in a loose-leaf binder, one per page, and the mothers were 
asked to name the first picture, to turn the page, to name the next picture 
and so on until she had named each of the pictures. She was to go through 
this procedure twice, once naming the pictures for her child and once 
naming them for the experimenter. As she named them for either her child 
or the experimenter she was to be sure that the person for whom she was 
naming them could see the pictures and was paying attention. Ten of the 
mothers named the pictures first for the experimenter and then for their 
children. The other 10 mothers named the pictures first for their children 
and then for the experimenter. 

There were 24 pictures in all. Xeroxes of the pictures are shown on the 
next 24 pages. The pictures had been selected so that in the writer's 
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Judgement at least two names were appropriate for each picture. The 
pair of names fell into 4 different types: (a) In the first the choice 
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was between a specific, long, infrequent word vs. a general, short, frequent 
word. (A word was considered to be more specific than another if it was 
subordinate to it; longer if it contained more syllables; less frequent 
if it had a lower general frequency count according to Thorndike and 
Lorge [1944)») For example, 'collie' is specific, long, and infrequent 
relative to 'dog' which is by comparison general, short, and frequent, 
(b) In the second the choice was between a specific, short, and Infrequent 
word vs. a general, long, and frequent word — for example 'mint' vs. 'candy' 
or 'dime' vs. 'money'. ^M[int' is specific, short and infrequent relative 
to 'candy' which is general, long, and frequent by comparison* (c) In the 
third the choice was between a specific, short, frequent word vs. a 
general, long, infrequent word — for example, 'knife* vs. 'silverware' 
or 'gun' vs. 'weapon', (d) In the fourth set of word-pairs the choice was 
between a specific, long, and freqjient word vs. a -getit^ial, short, and 
infrequent word. It should be pointed out that these particular word-pairs 
took a long time to think of since shortness and generality are both 
usually signs of high frequency. Nonetheless, we did manage to come up 
with five such word pairs — for example, 'refrigerator' vf . 'appliance' or 
'elephant' vs. 'mammal'. These four categories of word pairs exhaust the 
possible combinations of the 3 variables under study. 

Table 1 shows the vital statistics for the words being tested for in 
the mother-naming experiments. In addition to showing whether a word in a 
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•pair was relatively specific or general, the number of syllables in each 
word, and the frequency count for each word according to Thorndike and 
Lorge (1944), Table 1 also shows the frequency of each word according to 
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Rinsland (19A5) , Grade 1* We have Included this information because we found 
that, of various frequency counts, Rinsland proved to be the best predictor 
of the child *s vocabulary (See iH On the Order of Acquisition of Category 
Labels ) . As it turned out, for 20 of the word pairs, if one word of a pair 
was more frequent according to Thorndike and Lorge (1944) then it was 
also more frequent according to Rinsland (1945). However, for 4 of the 
word pairs being tested for in these experiments the more frequent word 
according to Thorndike and Lorge was actually less frequent according to 
Rindland. These 4 word pairs are 'hammer' - 'tool\ 'grasshopper '-'insect' , 
'ant '-'insect' and 'cat '-'animal' . For example, 'cat' Is Infrequent 
relative to 'animal^ according to Thorndike and Lorge (A vs. AA)*, but it 
Is frequent relative to 'animal' (1366 vs# 32) according to Rinsland. Had 
we been aware at the time when we were designing this study of the strength 
of the correlation between frequency of occurrence according to Rinsland (1945) 
and the order of acquisition of category labels we would not have included 
these particular word-pairs. 

Experiment 2 ; In the second experiment, 20 different mothers were tested. 
The procedure was comparable to that of experiment 1 except that this time 
the two names for a picture were written on a small slip of paper which 
was placed underneath the picture for which they were appropriate. Rather 
than naming the pictures spontaneously the mothers were asked ta choose one 
of the pair of names In telling either the child or the experimenter what 
the object was. Again, half of the mothers chose names for the experimenter 
first, and then for their children; the other half chose names for their 
child first and then for the experimenter. 

To see whether or not a child's names for this set of pictures would 

*A means at least 50 per million but not so many as 100 per million; 
AA means 100 or more per million. 
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correspond to the way the mothers had named them for their children In 
experiments 1 and 2 we asked 18 different children to name the objects 
depicted in the pictures. These 18 children were between the ages of 
3 and 5 and were from homes in Cambridge, Massachusetts. 

Results 

The results for experiments 1 and 2 are presented In Table 2 which 
shows the number of times mothers chose either of the words in a pair 

Insert Table 2 here 

for all the word-pairs under study when naming the pictures for the 
experimenter and for their children. Also shown in Table 2 is the number of 
times the 18 different children named the pictures with either of the words 
in a pair for each of the word-pairs under study. 

Consider each of the 4 types of word-pairs under study in turn. The 
first page of Table 2 (i.e., [a]) shows the results for pictures for which 
the names could be either specific, long, and Infrequent or general, short, 
and frequent. For 5 of these pictures mothers clearly chose the specific, 
long, infrequent name more often for both the experimenter and their 
children. Thus, even though 'pineapple^ is both longer and less frequent 
than 'fruit', mothers almost always called a picture of a plnea{>ple 
a 'pineapple' rather than 'fruit' (cf. Brown, 1958b). So too for pictured 
of a cantaloupe, a typewriter, a hammer, and a grasshopper. These were 
called 'cantaloupe', 'typewriter^ ^hammer\ and ^grasshopper ' much more 
often than the alternatives ('fruit', 'machine', 'tool', 'insect*) even 
though the alternatives are shorter and more frequent. Thus it can be sren 
that mothers will sometimes supply their children with a specific word 
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Table showing the number of times mothers chose the 
words under study for the experimenter and for their 
children in the tvo experiments on mothers' naming 
practices. Also shown are the number of times 18 
different children named the pictures with the 
vords under study. 
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even at a cost in length and frequency. In these five cases mothers 
usually name the objects depicted in the pictures in the same way for 
both adults and children. However, there are systematic differences between 
the way in which mothers name the other 4 pictures for an adult and for 
their children. Mothers most often call a picture of a sandal a 'sandal' 
for an adult but a *shoe' for their child. Xhey most often call a picture 
of a pigeon a 'pigeon' for an adult but a 'bird' fq? their child. 
Xhey often call a picture of a collie a 'collie' for an adult but virtually 
never call it a^collie' for their children, but rather either 'dog' or the 
diminutive 'doggie'. And half of them call a picture of a carnation a 
'carnation' for an adult whereas they almost invariably call it a 'flower* 
for their child. Thus it can be seen that in some cases mothers will 
choose a shorter and more frequent term as a name for their children, 
thereby sacrificing specificity, whereas they usually choose the most 
specific name for an adult. 

A gain in both frequency and brevity will sometimes be sufficient 
to sway a mother to choose a less specific term for her child. How about 
a gain in either frequency or in brevity alone? The answers to this question 
are suggested by the second and fourth pages of Table 2. The second page 
of Table 2 (i.e., [b]) shows the results for pictures for which th^ names 
could be either specific, short, and infrequent or general, long, and 
frequent. The pattern of results here is similar to the pattern of results 
Just considered. For two of the pictures mothers clearly chose the specific, 
short, and infrequent (at least according to Thorndike and Lorge) term 
more often for both the experimenter and their children* Thus, mothers called 
a picture of an ant an 'ant' and a picture of a cat a 'cat' far more often 
than 'insect' and 'animal' for both the experimenter and their children. However, 
the other three pictures revealed again differences between the mothers' 
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naming practices for adults and for their children, A picture of a mint 
.was more often called a *raint' for adults but more often called ^candy' 
for children. The picture of a dime was more often called Mime' for 
adults but 'money' for children. And the picture of a number of mints 
was most often called ^mints' for adults but 'candy(les)' for children^ 
Thus it seems that in some cases a gain In Just frequency will be sufficient 
to sway a mother in her choice of a name for her child even though It 
involves a cost in both specificity and brevity. 

The third page of Table 2 (i.e., [c]) shows the results for pictures 
for which the names could either be specific, short, and frequent or 
general, long, and infrequent. It should come as no surprise that for all 
pictures In this set mothers almost invariably chose the specific, short> 
frequent name over the general, long, and infrequent name for both the 
experimenter and their children. The specific, short, frequent names have 
everything going for them (i.e., specificity, brevity, and frequency) and 
Indeed it would have come as a surprise if mothers had not chosen these 
terms for dither the experimenter or their child. 

Finally, consider the last page of Table 2 (i.e., [d]) which 8hov;s 
the results for pictures for which the names could either be specific, long, 
and frequent or general, short, and infrequent. For this set of pictures 
mothers never chose the general, short, Infrequent name for either the 
experimenter or their children. For 4 out of 5 pictures they altaost 
invatiabiy give the specific, long, and frequent names (* elephant', 'refrigerator*, 
' ruler \ and 'record') in both experiments 1 and 2. For the picture of a car 
when they were asked to name it spontaneously In experiment 1 they always 
said 'car' rather than 'automobile' but in experiment 2, when forced to 
choose between ^automobile* and 'vehicle' , they always chose 'automobile'. 
Thus, at least for these word-pairs, a gain in brevity alone Is never enough 
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to sway a mother to sacrifice specificity and frequency in choosing a name 
for her child. 

When the eighteen 3 to 5 year old children were asked to name the 
pictures they sometimes had difficulty. This was probably due to two 
factors; (1) their limited vocabulary and (2) the ambiguity of certain 
pictures, especially the pictures of a single mint and of a group of 
mints. Nonetheless , in 23 out of 24 cases they used the same names as the 
ones that the mothers had used most often when naming the pictures for 
their children . This of course means that for some of the pictures they 
did not use the names that the mothers had used most often when naming 
the pictures for the experiment er ^ Thus, for example » mothers tended to 
name a picture of a sandal a ^ sandal^ for adults but a *shoe* for 
children! or a picture of a pigeon a ^pigeon^ for adults but a ^bird' 
for children* The children's words for these pictures were most often 
*shoe^ and 'bird', thus corresponding with the mothers* names for children 
rather than their names for adults. The one exception to this general 
rule was in the case of the picture of several mints for which 4 children 
gave the name ^mints^ whereas only 2 used the word ^candies*, which had 
been the preferred name of mothers for their children. Apart from this one 
slight exception the children's names for the pictures accord better with 
the way in which mothers named them for th4ir children than with the way 
they named them for an adult. 

Discussion 

Although the child's vocabulary is often described as 'concrete*, it 
is in fact only relatively so. It is true that the child lacks very general 
terms such as 'object', 'article', 'matter', etc., which are very frequently 
found in the vocabulary of adults. But at the same time he also lacks very 
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specific terms such as 'collie^ ^carnation', WoXkswagon' and so forth. His 
words tend to cluster at some intermediate level of generality which classifies 
the world Into categories which arc not too big but- then again not too 
small. 

When an adult names an object for another adult she often uses as 
specific a term as possible* presumably because a specific term conveys 
more information » It seems reasonable to assume that the child will learn 
many of his category labels from listening to his mother name the various 
objects in his world. This raises the question of why the child does not 
learn the very specific terms (6«g»> *collie'i *pigeon*> *sdnddl*)that mothers 
often use when they name objects. At least part of the answer seems to be 
that when naming objects for their children mothers will not as often use 
these specific terms. Rather a mother will sometimes tailor her choice 
of a name for an object for her child) thus supplying him with vocabulary 
at an intermediate level of generality. 

A mother will not always choose the most frequently occurring word 
when naming objects for her children. In some cases she will favor a more 
specific term over a more frequently occurring altei^natlve (e.g.» 'pineapple^ 
vs. ^ fruit*). But whenever there is a difference between the way in which 
a mother names an object for her child and for an adult » it is always in 
the direction of the more frequently occurring but less specific word 
for the child and of the less frequently occurring but more speciific term 
for the adult. 

In addition to the tendency to supply a child with a frequently 
occurring word there may also be a tendency to aupply the child with a 
shorter word rather than a longer word as Brown (1958b) has argued} but on 
the basis of this etudy it wouM not appear to be as strong a factor. 
Utually of course frequency and brevity are correlated and so whan tha 
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adult names a particular object a ^car' rather than an'autoraoblle' it Is 
not clear whether this preference is related to a preference for frequently 
occurring words or for short words or for both. However, In this study which 
attempted to disentangle the relative contribution of these factors it was 
seen that mothers would sometimes choose a word whose only advantage seemed 
to be that It was frequently occurring when naming objects for their 
children (e.gi, 'money' over 'dime'; 'candy' over 'mint') whereas they never 
Chose a word whose only advantage was brevity • 

I have previously argued (See #1 On the Order of Acquisition of Category 
Labels ) that the child's first terms of reference are> in fact> the most 
frequently occurring names of objects In Englishi Children will of, n 
acquire these first terms of reference from the way in which their mothers 
name objects for them> at least initially. The present study addressed the 
question of whether or not there Is a tendency^ In fact, on the patt of 
mothers to supply children with these frequently occurring words. The answer 
appears to be 'yes', which simply means that the child's first terms of 
reference are consistent with the kinds of terms a mother transmits to 
her child in the original naming process. 
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I 

3. O n the Extension of the Child's First Terms of Reference 
"(J, Anglln and Marvin Cohen) 

The vocabulary of a child cannot be taken as a direct measure of his 

coi\ceptual categories for It cannot be assumed that when he has a word In his 

vocabulary that It has the same meaning for him as the corresponding term In 

an adult U vocabulary or that he uses it to refer to the same range of 

referents as is encompassed by the adult term* One can Imagine several possible 

relationships between the extension of a child's term and of the corresponding 

adult termj seven of which are illustrated in the form of Venn diagrams in Fig* !• 
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(1) Underex tension ? The child might use the term to apply to only a subset of 

the objects included in the corresponding adult concept* For example, the child 

might include only mammals In his concept of 'animal'. (2) Overextension ; The 

child might use the term to apply to a broader range of referents than the 

adult does* For example> he may initially apply the term Mog' to all quadrupeds. 

(3) Overlap ? The child might use the term to apply to some of the same objects 

that an adult does» not apply it to some objects covered by the adult termj and 

apply it to some objects not encompassed by the adult term* F6r example, the child 

might apply the term 'flower' to most flowers but not to roses and daisies and, 

I 

in addition, might apply the term to other kinds of plants* (4) Non-overlap ? The 
child might use the term to apply to a completely different range of referents 
from the range of referents covered by the adult term. This particular relationship 
would seem to be unlikely but would prevail, for example, if the child used the 
term *dog' to apply only to cats* (5)The child might not use the word to apply 
to any referent. This is the case for t^rms which have not yet entered the child's 
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1. Underextenslon: C C A : The child uses the tens to 

apply to only a subset of the objects Included In 
the adult concept. 

2. Overextension: J\CZC * The child uses the term to apply 

to a broader range of referents than the adult does. 

3. Overlap: A^C ; C cjfc A ; AAOO .The child uses the 

term to apply to sotne of the saiae objects as an adult 

does but cverextends the tern to sot&e objects and does 

not apply the term to sotne objects covered by the adult term. 

4. Non-overlap: AnC==0 where A>0;C>0 . The child uses 

the term to apply to a completely different range of referents 
from the range of referents covered by the adult term. 

5. A>0' C=^0 : The child does not use the word to refer 

to any referent. 

6. C^O; A- 0 : The child uses the word to refer to a range of 

referents whereas the adult does not> 

7. Concordance: A^C • Adult and child use the term to apply 

to exactly the same range of referents. 



^0* 

vocabulary* For example, he may never use the term 'phllodendron' to i^efer to 
anything, (6) Ihe child might use a word which does not exist In the adult *s 
vocabulary to apply to some range of referents. For example, the child might 
Invent a word such as *psee* to apply to flowers, trees and other forms of 
vegetation, or ^dee-dee^ to apply to cars, trucks and other vehicles.. (7) Con- 
cordance ; The child might use the term to apply to exactly tae same range of 
referents as Is encompassed by the adult term. For example, the child might use 
the term 'person' to apply to exactly the same set of f fatherless bipeds as the 
adult does. This state of concordance presumably represents the end state toward 
which development progresses. 

The psychological literature on the subject for the most part has characterized 
the relationship as one of overextension — the child is portrayed as using 6 

! 

term of reference to apply to a broader range of objects than the adult does 
(;^ee for example Leopold, 1939, 1948; Lurla and Yudovlch, 1959; Chamberlain and 
Cft^berlain, 1904; Brown, 1958b; E. Clark, 1973). The corresponding developmental 
process is therefore viewed as differentiation — the child who begins with 
overly general categories gradually narrows these down until they focus on the 
same range of referents as are encompassed by the adult terms. 

Many of the protagonists of this point of view offer as the primary source 
of evidence for their hypothesis (i.e., that the child's early concepts are 
overly general) the results of diary studies in which the words used by the 
child are recorded along with the contexts in which they are used (see for 
example Leopold, 1939, 1948; Moore> 1896; Stem, 1924; Chamberlain and Chamberlain, 
1904). Eve Clark (1973) has recently written a valuable review of the diary 
literature (although I disagree with her theoretical position). The point often 
stressed by these writers is that the child often overextends a term to objects 
which are not included in the adult category. For example, children have been 
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observed to use the tem 'papa* to apply to men other than their fathers 
(Moore, 1896), the term 'bird* to apply to cows, dogs, cats and other animals 
(Moore, 1896), the term 'fly' to apply to specks of dirt, dust, small insects, 
toes, bread crumbs and a toad (Moore, 1896), the term'bottle* to apply to 
various glass containers (Leopold, 1939), the terra 'train' to apply to an 
airplane, a wheelbarrow and a streetcar (Leopold, 1939), the term *mama' to apply 
to many different women (Leopold, 1948), the term Mog' to apply to various 
animals (Stern, 1924), the term 'goose^ to apply to a Wi^en, a sparrow, an 
ostrich and a camel (Stern, 1924), the term 'carrot* to apply to a carrot, a 
turnip, a plum and a watermelon (Luria and Yudovich, 1959) and so on. Eve Clark 
has argued that overextension is language independent and universal. Furthermore, 
she argues that the determinant of overextensions is perceptual similarity 
between the object overgenerallzed to and the instances of the class denoted 
by the term which is overgenerallzed. /*The majority of overextensions seem to 
be based on the perceived similarities among objects or events Included referentlally 
in a single category. The principle characteristics can be classified into 
several categories such as ^movement', *shape*, *size\ 'sound', * taste* and 
' texture' (Clark, 1973). According to Eve Clark, the child narrows down the 
meaning of an originally overextended term as he adds new features to the word 
as new words are introduced to take over sub-areas of the semantic domain. 

Undoubtedly there are instances of overgenralization in the child's early 
use of words. However, the evidence from diaries is systematically biased to 
show overextension only and, because of the way it is collected and interpreted, 
cannot reveal underextension if it occurs. Consider the way these data are collected 
in terms of a specific example: 



Referent 



Name 



Error 



collie 



cat 



dog' 
dog' 



No error 



Overextension 



poodle 



(Not recorded) 
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If in the presence of a collie the child uses the word 'dog', he is using the 
term as an adult would and is therefore considered to be correct. Now suppose 
that in the presence of a cat the child says 'dogt. This is counted as an 
overextension error because the child is referring to an object by means of a term 
that Is more restricted in adult use* (Notice that If the word 'cat' is in 
the child's vocabulary, then this could be considered to be an example of under- 
extension of the word 'cat' although it is never recorded as such.) Now suppose 
the same child sees a poodle but does not realize that this particular creature 
is an Instance of the word 'dog' and therefore does not use the term. This 
sort of occurrence is not recorded since the child has not spoken« In other 
words the child either uses a word appropriately or he does not. Whenever he 
uses the word appropriately his response is counted as correct. Whenever he does 
not use the word appropriately his response is counted as incorrect and an 
instance of overextension. In this way diary studies are systematically biased 
to show overextension and to suggest differentiation (narrowing down categories) 
M the developmental process. They cannot show underextension and therefore they 
cannot reveal the process of generalization (filling out categories) if it 
occurs in the development of verbal concepts* It is possible, therefore, that 
overgenralization is like the tip of an iceberg, the most visible but neither the 
only nor necessarily the most prevalent component of the child's referential 
problems. 

k similar criticism can be levied at an influential experiment in ^'perceptual 
learning" by Eleanor and James Gibson (1955). They first presented a nonsense 
scribble to subjects of different ages whose task It then was to identify that 
nonsense scribble in a pack of 34 cards made up of 17 similar, 12 different and 
4 identical cards. The Gibsons tested three groups of subjects in their task: adults, 
older children (8 1/2 to 11 years) and younger children (6 to 8 years). The only 
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data that they report in this study are responses to the 17 different but 
perceptually similar items* They found that the number of tijues a subject 
identified these 17 items as the critical figure decreased with age. That is to 
say» young children said that these 17 different items were the critical figure 
more often than did adults. Thus the Gibsons argued that ^^perceptual learning^^ 
was a matter of increasing differentiation* 

Againi however^ since each of the 17 instances ma different from the 
critical figure, there was no opportunity to show undergeneralization or overdis- 
crimination errors* That is> a subject either said that one of the 17 figures 
was the critical figure or he said it was not* If he said it was not then he 
was scored as correct* If he said it was then he was scored as incorrect and 
'this was counted as an error of overgeneralization or lack or differentiation* 
There was no opportunity to show the opposite kind of error > undergeneralization 
or overdlscimination* 

Saltz and Sigel (1967), partially in response to the study by the Gibsons, 
did a nice experiment along the same lines in which they provided an equal 
opportunity for both overgeneralization and overdiscrirain&cion errors* Subjects 
of different ages were shown several sets of pictures of boys with 4 pictures 
in each set* The subject was shown the first picture in a set and was told that 
the next 3 pictures might or might not be of the same boy. The subject's task 
was to say whether or not each of the 3 pictures was of the same boy* In the 
various sets, either 0, 1, 2 or 3 of the pictures *»^ere of the same ^boy whose 
picture was used as a standard* Thus in this study there was the possibility of 
both overgeneralization and undergeneralization. Overgeneralization occurred 
when the subject said that a picture of a different boy was the same boyj over- 
discrimination occurred when the subject said that a picture of the same boy was 
a different boy. In fact, subjects made both kinds of errors, the number of 
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errors decreasing with age. Moreover, young children made more overdlscrlmlnatlon 
errors than overgeneraXlzatlon errors, whereas adults made more overgenerallzatlon 
errors. 

These studies, while relevant to our problem methodologically, are not 
concerned with quite the same kind of developmental process that Is the topic 
of this Inquiry, They deal with the development of what might be called Identity 
categories — the ability to recognize a given object as being the same at 
different times. Our concern Is rather with the development of equivalence 
categories — the ability to group dlscrlmlnably different objects under the 
same category label. In the experiment reported below, In a fashion analogous to 
the approach taken by Saltz and Slgel (1967), we have tried to improve upon 
diary studies by allowing the possibility of both overdlscrlmlnatlon errors and 
overgenerallzatlon errors, of both overextension and underextenslon in the child *s 
first terms of reference. 

Method 

There were three groups of subjects with 18 subjects in each group. 
The youngest group consisted of children between 2 1/2 and 4 years of age; the 
next oldest group consisted of children between 4 and 6 years of age; the 
oldest group consisted of undergraduates from Harvard and Radcliffe. Every 
subject was shown a total of 120 pictures and was asked one question for each 
picture. The verbal concepts that were tested v?ere as follows: 

Hierarchy 1 Hierarchy 2 Hierarchy 3 

animal food plant 

dog fruit flower 

collie apple tulip 

We chose concepts at different levels of generality because we suspected that 
perhaps the tendency to make underextenslon errors (in particular) might vary 
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with the generality of the concept in question. Specif ically» it seemed quite 
possible that children would make more undergeneralization errors for rather 
general concepts such as 'animal* » 'food^ and 'plant' since these concepts 
include a broad and varied set of instances. 

There were several pictures representing instances of each of these nine 
concepts as well as several pictures of inanimate objects. A given subject was 
shown 10 instances of a concrete concept in one hierarchy and 10 non-instances} 
he was shown 20 instances o£ an intermediate concept from a different hierarchy 
and 20 non- instances; finally he was shown 30 instances of the general concept 
in the remaining hierarchy as well as 30 non-instances. Each time the subject 
was shown an instance or a non-instance of a given concept he was asked whether 
it was an instance of the concept being tested. For example j one child was shown 
10 pictures of collies and was asked "Is this a collie?" and also 10 non-collies 
(3 other dogs» 3 other animals and 4 inanimate objects) for which he was also 
asked "Is this a collie?" The same child was also shown 20 pictures of fruits 
(10 apples and 10 other fruits) as well as 20 non-fruits (10 other foods and 
10 Inanimate objects) for which the question was asked "is this a fruit?" Finally i 
he was shown 30 pictures of plants (10 tulips, 10 other flowers, 10 other plants) 
and also 30 pictures of inanimate objects for which the question was asked "Is 
this a plant?" The design was such that within each age group six subjects were 
tested on each of the nine concepts. 

The 120 pictures were presented one at a time in a different random order 
for each subject. An underextension error occurs when the subject is shown 
an instance of a concept, e.g., a dog, and when asked "Is this a dog?" responds "No". 
An overextension error occurs when he is shown a non-instance of a concept, e.g., a 
non-dog, and when asked "Is this a dog?" responds "Yes". Since there was an equal 
number of instances and non-instances of each concept, there was, in theory at least, 
an equal opportunity for both overextension and underextension errors. 
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Results and Discussion 

Subject by Subject Breakdown of Extension Errors ; 

There was ample evidence in the responses of the young children of 
both overextension errors and underextenslon errors. Tables 1 to 9 show a 



Insert Tables 1 to 9 here 



subject by subject breakdown of both kinds of errors for each child for each 
of the nine concepts investigated in this experiment. An underextenslon error 
is a **No" response to an instance and is represented in the upper part of each 
table* An overextension error is a "Yes" response to a non*- Instance and is 
represented in the lower part of each table. Tables 1 to 9 also show the number 
of times, if anyi that a given subject gave a "Don't Know" response. 
Animal : 

Table 1 shows the number of both kinds of errors made by each child for 
the concept 'animal*. One child (^7) appeared to have no notion of what the 
word *aninjal* means and said "No" in response to the question "Is this an 
animal?" for every picture regardless of whether or not it was of an anitnal. The 
other 11 children did seem to have some conception of what an animal is, for 
they identified some animals as animals and virtually never identified an 
inanimate object as an animal. However, none of these 11 children identified all 
of the pictures of animals as animals whereas, as we shall see, every adult who 
was tested on the concept 'animal' identified each and every picture of an animal 
as an insti^nce. One child (S^l) correctly Identified every picture of an animal 
as an animal except for the picture of a woman, saying "That's not an anlmal> 
that's a person." This child's pattern of responses was closest to the adult 
pattern for this particular concept. As we shall see in a picture by picture 



Tables 1«9« Number of undetex tens Ion and overextension errors 
for each child for the nine concepts tested In the 
extension experiment. An underextension error Is 
a response to an Instance and Is represented 
Ic the upper part of d£ch tattle. An overextension 
error Is a '^Yes*' response to a non^lnstance and Is 
represented In the lower part of each table » 

(#) «* number of "Don't Know" responses 
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analysis for each cHucept, no child was willing to classify the picture of a woman 
as an Instance of the concept 'animal'. Many children (Ss 2, 21, 22, 23, 24) 
identified all of the pi ciures of animals as animals with the exception of two 
Instances » the woman and one other, which was usually either the preying mantis 
or the caterpillar. One child (S19) ^ for each of the pictures of a dog, when asked 
"is this an animal?" said "xNo, it's a dog not an animal", implying apparently that 
for him the two classes were mutually exclusive. This behavior which we have come 
to call the ^'dominant name response" was also notable In another child (S8) 
who Insisted that 8 of the dogs were not animals ("They are dogs"); this subject 
did not treat every picture of a •^og this way, but rather classified 12 of them 
correctly as animals. For tnost of the subjects, however, dogs were definitely 
animals but usu^\lly so!ne other instances were not. One child (3^25) included all 
of the dogs as animals hvit not 4 of the non-canine animals ♦ 

Thus it can be seen from Table 1 that children are somewhat variable with 
respect to the instajices they include in the concept 'animal'* All of them 
undergenerali^e to .^o^jo extt^nt, but many of them onJy for a couple of the instances 
used In this experiiuni. Other children exclude more animals from their concept 
of animal which ottctj sc«ms intuitively to be in the case of two kinds of Instances; 

(1) atypical or nonrtitrnl (cf., Helder, I973j 1973) instances of animals and 

(2) very fanillir aninls for which they have a preferred dominant name 
(e.g., "dog"). 

Dog ; 

Table 2 sr t: r.i'^uUs for the 12 children for the concept 'dog*. Children 
are very good at 1 It niii vi;.>: instances of this concept and at excluding non-lnstances* 
'Dog* Is a concept v.!il< i lj, often used as an illustration of overextension in the 
diary literature in this experiment these children by and large appear to 
have basically the <i ^-a- »rxicn5,ion of the concept as adults. There were two children 
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(out of 12) who V V', rgi iiiii ciliised the word Mog' to other kinds of animals 
(^s 10 and 11), t (U LliiUk,' were also children who undergeneralized the concept, 
not count Ln^5 ri ioM do,:^\ as 'dogs' while correctly identifying the others (e.g., 
S^s 4 and 12), Host ibjocts neither overgeneralized nor undergeneralizod this 
partlcvilar concept, ViOvevjr, 

Collie : 

Table 3 sho'.s t h i results for each child for the concept 'collie'. Many 
children sc<:v.c:i \ v- i o idea of what a collie is, responding ^'No" to both 
instances .ind r t tr.c.?s (e.g., Ss 13, 1A> 28, 30, 31) or "Yes" to both 

instances and n<)n-ln.st;.nces (e.g., £15), Other children seemed to know that a 
collie is scnc: kl:i,! ,u dov;, but not exactly which dogs are collles« Thus some 
children said th.it ili r -\ost of the pictures of dogs were ^collies' (Ss 16, 
18, 29) ^iiile Ouo identifitd two out of the ten collies and one other 

dog as 'collies'. Tlio reader may wonder whether or not during the course of the 
experiment a chllii r:i,^,]tL leani what 'collie* means and might show improvement 
in identifying thti i.t -lances of collies as collies after a number of collies had 
been present^^J. : jc ^.?ie given no feedback as to the correctness of their 
responses durir , " u t : rlMeni buL still It might seem possible that seeing a 
number of coli U ■ : :h the question was "is this a collie?'^ might encourage 

them to adopc : c-rr..' o) partially correct hypothesis concerning the concept 
during the ^ as* t i . experiment. To check on this possibility we examined 
each subject l . : -! or not there was a tendency to improve at Identifying 

collies over tr^ii , t i inotl out that for this concept only one child (S32) 
apparently lr,prcv< j , :icral for this and for the other concepts which we 
tested in thi^ st;* * . <: was %'ery little improvement at identifying Instances 
as the cxpcrlr.f-nt } i tl 'o*^d: usually, subjects either had a concept at the 
beginning of tiv? c*<f ^ ; . or not at all. 
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Plant : 

Table A sho'^i '-ha pit. Cera of responses for each child for the concept 
^ plane'. All cliii hfiji ixcept one (^15) make some underextenslon errors when 
asked to identify plLUiros of plants. The one subject who made no underextenslon 
errors overgenarnl iiicd the term 'plant' to ^ out of 30 Inanimate objects. For the 
other children, hovtvcrj overextension of the concept was very rare to the 30 
inanimate objecl^^ ' hl.h \,ere used as non-instances, while underextenslon was 
the ruler Two f lu i Irti (f^i 13 and 29) did not Include most of the flowers and 
various other plants in their concept 'plant'. The other children made fewer 
underextcnsion criiu.i (from one to six) with the most common mistakes being for 
the two trees (a ^lore tree and a traveler's tree). Children were often 
observed to say lor :i picture of a tree, "That's not a plant, that's a tree", again 
suggesting the tc:lo i layod by what we have been calling a dominant name. 

Flower ; 

Table 5 shoi-^s Ccu li child's pattern of responses for the concept *flower'. 
Underextenslon ori: .rf. for the concept 'flower' are relatively infrequent, although 
they do occur. On ihe other hand, overextension errors Of the concept 'flower' 
to Other klnd:^ l , ! ini.^ nrc quite common. Ten of the 12 children made some 
overextension rr^ r. t i oilier plants with a third of the children (S^s 2, 19, 22, 31) 
overgoncrali/Ju : j ' to more than half of the plants. In this study as well 

as others (sic, t, r i . nij^le, >I On the Order of Acquisition of Category Labels) 
we have founj 1 's tendency to overextend the concept*f lower ' (to other 

plants) to r*^ - . v ijciu than for any other concept we have investigated. 

Conversely, a > .5 .1., children will also usually und<^rgeneralize their 

concept of 'j^lani . ^ r adults 'plant' is clearly superordinate to the term 
'flower', whcTi ii-' . UU n lack this appreciation of the hierarchical relation 
between these - . , : For thoM it ofteti appears that 'plant' and 'flower' 



erJc 



53. 

reside at rou^Uii-v tJio s.n'w level of generality* 
Tulip : 

Table 6 oliov? i ht3 pattern o£ errors for each child for the concept 'tulip'. 
As vas the ca:^e^ for tuc concept 'collie', some children seemed to have no notion 
of what a 'tulip* is, since they responded '*No^' indiscriminately to both Instances 
and non^-instai.res (Sj? 9> 10, 12, 36) or "Yes" to both instances and non-lnstancei 
(Sll), Otlicit s ij drt-i lad to realize that tulips are flowers, but they were 
not sure whii - r -u : tulips. Two of these children {Ss 7 and 27) identified 

each instance tiilij. as a *tulip\ but overgenerallzed the term 'tulip' to 

other kinds oi' f lovers .,ai plants. Other children (S^s 24, 25, 26) did not overgen- 
eralize tJic L'^r- *i v-lip* to noa-lnstances, but rather undergeneralized the term 
so that only s.i .^j insi ii.ces of tnlips were identified as 'tulips'. Finally, one 
subject bc.::^ i ^ r ^enc ral ixed and overgenerallzed the tern). 

Food; 

Tahlo 7 -^i the pattern of errors for each child for the concept 'food*. 
One child (SiO) o vc»r u ral i xed tlie term 'food' to ten inanimate objects. This 
was the only o'-^i. i . vh: ^ic 'onstrated a tendency to overgeneralize the term 'food' 
to the ncn-insi'j. f 'food' in this study. On the other hand, most subjects 

; : ' to urdergeneralize the term 'food', not including some 
t : :0a-. of ^food^ Two subjects (Ss 12 and 17) gave the 
:! . ^ ry instance of food when asked "Is this food?", usually 

=1 3th a more particular name — e.g., "That's not a 
i I c . Siiu o the.>a two subjects gave the response ''No" 
1 Lh instances and non-instances of 'food* It cannot be 
> 1 .1. vord in their vocabulary at all. The other children, 
1 ir i ir.y liad sone notion of what 'food' means since they did 



Including tM 
of the in.st-it 
respon<:e ''i-o'' ^ 
identiiylna i, - 
foodj i t ^ s i! ;i : 
Indiscriminaloi V i 
assumed that 1:^-. ^ 
however, Indic.i- ^ ■ 



correctly idcnt:i ^ L.ot'inccs as 'food* and rarely overextended the term to 
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aon-lnstancijs. For exauvplc, S26 correctly responded "No" to aj,l non"lnstances> 
and "Yes" to tt^n inijtancc»» but was tncorrect In responding "No** to 20 instances. 
Similar ly, Sa 16 and 33 iTiade no overextension errors but made five and six (out 
of 30 possible) underextensJon errors respectively. 

It should be noted that these and other subjects who made underextension 
errors did not neccissarlly treat the sane kind of food uniformly in their 
responses, For exnmpU?, S16 identified seven out of ten apples as 'food' but 
excluded three applos iro:n the food category. Two of these underextension errors 
were associatoJ with dominant uamc responses ("No, it^s an apple") whereas one 
was associated en)-: \;ilh the response "No". Similarly, S26 identified two out 
of ten apples as 'foovi' but excluded the other eight apples from the food 
category. This partictiLit child sinply said **Yes'* to two of the apples and "No" 
to the othei- elf^ht \;lth no overt dominant name coming into play In his responses, 
although it is quite p'^ssible that the negative responses were mediated by covert 
dominant naning, iJ.is inconsistency on the part of an individual subject la 
classifying appl*;.^ a=i foods is puzzling and suggests that the child does not 
always use a singit fixed criterion for classification, but rather vascillates 
from instance to iji.r. uicc between different^ probably vaguely formulated » 
criteria. (For tiKa u i^^, in response to the question "Is this a food?" the 
child might be t Jnki u* "Yej » because I can eat lt*\ but later "No, It's an 
apple", and iright jo .pv^r/.i inconsistently according to the two different 
criteria .) 

This bc':: .i / r ^ ftisus the question of how consistent an individual child 
would be 1\\ tr:a . : s i errors if he v/ere tested on the same instance at 
different tijaes, Alu.:ii.;i: ^se did not Include a test for consistency in this 
particular cxpe ri , : ter studios have shown that when a child makes either 
an overextension crr( r or an underextension error on a given Instance he will 
usually, tho'jp.li ?■ :t a],viys^ make the same mistake again. In one study, Judy 
Ungercr found that -f ihn times that a child makes an underextension error 
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he will persist la in '3 error IC tested on it again liumediately and 81% of the 
time IC he is toijtci ;.p it sometime later. In another study Elizabeth Smith and 
I found tliat overal l -n' ilie t iiTie a child will persist in his overextension 
error when he is ti.-stxi.i again on the satne instance some time after his initial 
mistake. 

Fruit: 

Table 8 t!.<^ p.M lern of errors for each child for the concept ^frult'. 

Ignoring Ss 7» ^r.d 'x\\o make so nauy errors that it cannot be assumed that 
they have luv 1 i.' i of t.i,^! concept 'fruit', it can be seen that some subjects 
(Ss 14, :28) t.*^nu ovcrgt nercill^^e the concept * fruit' to other kinds of food 
vhereas other ; 'il' ie<:t o -ml to undergeneralize the concept ' fruit ' (^s 13, 15, 
23, 25, 29), althou.!} - ^ny of these subjects do nake both overextensloi: and under- 
extension error^.- .\!Min, 4o\m of the younger subjects (e.g., ^ys 13, 15) are 
inconsistent in tin >..-.iy they respond to the pictures of apples when asked "Is 
this a fruit?", t^o^riot iir>;.^ saying '^Yes" and sometimes saying "No", When these 
children said "No'' i-wiy n^ual ly ^Mve the dominant name reaction — e.g., "No, 
(It's an) laplt'.^' 

Appl e r 

Table 9 sliuv- th.. by subject breakdown of errors for the concept 

'apple'. Children e vt ry ^^ood at identifying Instances and rejecting non-instances 
of this concept, jhj; v.\kv vtrfaally no undcrcxtenslon errors, although they 
make some ovcACAioAsi - n ( cr -rs, usually to a picture of a tomato or a pome- 
granate. 

Tables 10 to 18 siiov a subject by subject breakdown of the errors made 



Insert Tables 10 to 18 here 
by the adults tcs tea ill i, he extension experttnent* These tables are provided for 
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0-18, Number of undercxtension and overextension errors 

for each adult for the nine concepts tested in the 
extension experiment. An underextension error Is a 
"No" response to an instance and is represented 
In the upper part of each table. An overextennlon 
error is a "Yes" response to a non-lnstancC; and is 
represented in the lower part of each table. 
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Tables 10, 11, 12 
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comparison with Tables .1 to 9 for children. Again, an underextenslon error Is a 

4 

"No" response to an instance and is represented in the uppr^r part of each table. 

An overextension error Is a "Yes" response to a non-'ins tance and Is represented 

in the lower part of each table. These tables reveal that, unlike children, adults 

make very few extension errors of either kind except for the concept * tulip' 

for which they tend to make a fairly large number of underextenslon errors. 

We were curious about why adult subjects had trouble with the pictures of tulips. 

It seemed possible that either there was something wrong with our pictures of 

tulips (e,g., perhaps they were visually ambiguous) or that the average adult 

cannot identify al] instances of tulips as 'tulips'. We therefore decided 

to test some experts on the pictures of tulips, specifically, four florists In 

the Cambridge area. Each of the florists was shown the ten tulips and the ten 

other kinds of flowers in a random order. For each picture he was asked, "is this 

a tulip?". Three of the four florists made no errors (overexcenslon or underextension) 

in the task while the fourth expressed uncertainty ('^I don't know") for two of 

the tulips. In their spontaneous explanations of their responses, they mentioned 

criteria such as leaf structure, the stamen, petal number and shape, etc. Their 

decisions w*ere based on extensive knowledge of plant families and the distinctive 

charac teristi,cs of the botanical classification "tulip", Including unusual and 

extinct varieties, regardless of vliether or not thjy had ever actually seen 

each particular kind of tiiliu. Our typical adult, however, judged pictures 

pretty much by the s'njpe and peneral "looks" of tho flower in comparison to 

their central notion of what a tulip looks like, and did not know the range well 

enough to include "peripheral" instances. At any rate, apart from the case of 

tulips, adults do on the whole correctly identify the instances of the concepts 

tested in this study as instances and reject the non-instances. 
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Picture by Picture Breakdown ol' U ndcrexte ns ioiLiiL^^ • 

Tables 19 to 27 show the number of undorcxtension errors C'No^' responses 

Insert Tables 19 to 27 here 

to Instances) made by children for each instance for each of the nine concepts 
tested in the extension experiment . The purpose of this analysis was to sec If 
certain Instances of a given concept, were more likely to produce underextension 
errors than others and if ve could formulate hypotheses concerning the deter- 
minants of underextension errors vhich we could then subject to further tests* 
In the present discussion 1 wotild like to focus on the most general concepts 
In each of the three hierarchies tested: 'animal', 'plant^ and ^food\ 

Consider first the concept 'animal'. One of the instances of the concept 
^animal' produced an underextension error in every child — the picture of the 
woman. (See a Xerox of the pictures on the next page,) In this study and in others 



Insert picture of the woman here 



(see, for example, #1 On the Order of Acquisition of C ategory Labels ) we have found 
that preschool children almost invariably fail to classify people as *aniraals^ 
No other instance produces nearly such a high frequency of underextension errors^ 
but some do produce more errors than others. For example, the picture of a 
preying rvantis and the picture of a caterpillar produce more underextension 
errors than the other stinuli. (See Xeroxes of these pictures on the next two 
pages.) Why should children be less likely to classify these insects as animals 



Insert pictures of preying mantis and caterpillar here 



ERIC 



Number of underextens Ion errors (*'No*' responses 
to Instances) made by children for each Instance 
for each of the nine concepts tested in thn 
extension experiment* 
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than a dog or a hedgehog, for example? On the assumption that typical animals 
are four-legged furry marmnals, Insects would seem to be rather atypical Instances 
of the animal category^ That Is to say, although we have not scaled these Ijnstances 
for their degree of centrallty <cf*, Helder, 1973, 1973) to the concept 'animal', 
it is safe to assume that adults would xate these insects as being less central 
to the concept than dogs or hedgehogs. Of course, this is not the only possible 
explanation. Preying mantlses and caterpillars are probably less familiar to 
the child than are dogs and cats, and so the child's general lack of experience 
with such creatures may be related to his ability to classify such instances 
as animals. Other conslderatlon&make lack of familiarity seem less likely to be 
an important determinant of underextension errors in children, however. For 
example, only one child (out of 12) makes an underextension error to a picture 
of a hedgehog. A hedgehog is presumably not a very familiar kind of animal in 
the child's world, but it is a four-legged furry mammal and, therefore, presumably 
central to the concept 'animal'. Indeed, familiar stimuli it could be argued may 
be associated with more underextension errors than unfamiliar stimuli of equal 
centrallty* For as we have seen, the young child will Sometimes exclude a 
familiar instance from a general category when he has another name for that 
Instance ("That's a dog, not an anjmal.'*) Table 19 shows that children make 
fewer underextension errors to the presuniably less familiar hedgehog than to 
the more familiar dogs and, as we saw previously, a failure to classify a dog 
as an animal is often associated with the use of a dominant name (e#g., 'dog'). 
At any rate in a later study (see /M The Determinants of Underextension Errors ) 
we have tried to tease apart the roles played by lack of centrallty and lack 
of familiarity in determining underextension errors* 

Now consider Table 22 which shows for each picture the number of underextension 
errors made by the children for the concept 'plant'. The stimuli which produce 
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the greatest number of underextenslon errors in this case are the two trees, 

the sycamore tree (8 out of 12 errors) and the traveler's tree (6 out of 12 errors), 

A Xerox of the picture of the sycamore tree is shown on the next page. Although 

Insert picture of sycamore tree here 

trees are plants, Intuitively they do noc seem to be typical or central Instances 
of the concept 'plant' and this lack of centrality again may be the determinant 
of the large number of underextenslon errors made to this stimulus. Another 
factor which may also be operative in producing these errors, at least in some 
children, Is their use of a dominant name ^'That's a tree, not a plant.'*) 

Now consider the underextenslon errors made to the various Instances of the 
concept 'food' which are shown in Table 25. Each of the food stimuli produced 
between two and five underextenslon errors* With this small a range it is 
difficult to establish with confidence that some of these stimuli produce 
more errors than others, let alone to discern the determinants of underextenslon 
errors. However, here are some speculations on the subject. 

The apples in general produce a relatively large number of errors which 
may be related to the fact that apples are not central to the concept 'food' 
(they are not '*meat, bread and potatoes^*) and/or to the fact that in the presence 
of an apple children often give the dominant name reaction ("That's an apple, not 
a food.") Among the foods which are not fruits children do best on the pictures 
of bread, cheese and an egg and worst on the pictures of a cookie, caviar and 
lettuce. Xeroxes of the pictures of the cookie, the caviar and the lettuce are 
shown on the next three pages. These instances are probably less typical or 

Insert pictures of cookie, caviar and lettuce here 
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less central to the concept 'food' than are the bread, cheese and egg* Caviar i 
of coutS6| la probably quite unfamiliar to most preschool children* but cookies 
and lettuce are probably fairly familiar. Again, therefore, It would appeat 
that Instances which are not typical or central to the concept ^food' are the 
ones most likely to be excluded from the concept by children and> again, the role 
played by familiarity Is unclear. This analysis is of course ad hoc, speculative 
and intuitive, but it has provided some hypotheses about the determinants of 
underextenslon errors which we have tested more objectively in a later study 
(see j ?4 The Determinants of Underextenslon Errors ). 

Picture by Picture Breakdown^f Overextension Errors ; 

Tables 28 to 36 present the number of overextension errors ("Yes" responses 
to non*-lnstances) made by children to each non-instance for each of the nine 



Insert Tables 28 to 36 here 

concepts tested in the extension experiment* No non-instance produces 
overextension errors in all children and most non-instances produce very few 
overextension errors* Nonetheless, some non-instances do produce more overextension 
errors than do others* 

Although the task of discerning what relation the non-instances for which 
there was a relatively high degree of overextension bear to the concepts being 
tested is complex and difficult, most overextension errors seem consistent with 
the hypothesis that they are often a result of a perceptual similarity between 
the object depicted in the picture and some idealized visual representation of 
the concept or some visual memory of a particular instance of the concept. 
Intuitively this is borne out by the fact that far more overextension errors 
are made by children to pictures of other animals vs, inanimate objects when 
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the concept Mog' is being tested; to pictures of other dogs vs. other animals 
vs, inanimate objects when the concept 'collie' is being tested} to pictures of 
other plants vs* inanimate objects when the concept 'flower' is being tested; to 
pictures of other flowers vs, other plants vs. inanimate objects when the concept 
'tulip* is being tested; to pictures of other foods vs* Inanimate objects when 
'fruit' Is the concept being tested; and to pictures of other fruits vs, other 
foods vs. inanimate objects when 'apple' is the concept being tested* Occasionally 
there are overgeneralizatlon errors to pictures of inanimate objects bearing little 
visual similarity to either an idealized or particular instance of the concepts 
'tulip* and 'collie' » suggesting to us that in these cases the child does not 
really know the word at all and is just guessing* With the exception of these 
few casesi there Is a strikingly small number of overextension errors to 
inanimate objects* 

Although perceptual similarity suggests Itself as a determinant of over- 
extension errors, examination of the individual pictures raises the possibility 
that other factors may be playing a role as well. For example, seven out of 12 
children > when shown the picture of a tomato (a Xerox of which Is shown on the 
next page) and asked '*Is this an apple?'* » said ''Yes^\ This tomato is clearly 
perceptually similar to an apple> but it is also functionally similar (you eat 

Insert picture of tomato here 

both apples and tomatoes), and tomatoes may be associated through contiguity 
with apples (since they are both found in the supermarket, in the refrigerator, 
or on the dinner table). Thus, functional similarity or association through 
contiguity may be determinants of overextension errors in this case in addition 
to or, possibly, rather than perceptual similarity* We were aware of the possible 
role played by association through contiguity since in another study conducted 
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with great care by Judy Ungerer she found that children, when shown a picture of 
a vase (a Xero^ of which is presented on the ne;Kt page) and asked "Is this a 
plant?", would often respond "Yes"* Thia vase does not look especially like a 



Insert picture of vase here 

plant J but such vases often contain plants and, thereforei are contiguous to 
plants, thus suggesting that association through contiguity may play a role 
In producing overextension errors at least in some cases • Functional similarity 
seems less likely to be a factor since we have not come across cases where 
objects which are used for the same purpose as instances of the concept being 
tested produce a great number of overextension errors unless those objects are 
perceptually similar to or likely to be associated through contiguity with 
instances of the concept In question* For example, a banana serves the same 
function as an apple (both dessert foods), but a picture of a banana produced 
only one overextension error (out of 12 possible) to the concept 'apple*. A 
Xerox of the picture of a banana is shown on the next page. Actually, this 

Insert picture of banana here 

example would make it seem that the case of the child *s overextending the 
term'apple^ to a picture of a tomato were the result of perceptual similarity 
rather than association through contiguity, since bananas are just as likely, if 
not more so, to be experienced contiguously with apples as are tomatoes* 

In this and other studies (see, for example, 1)1 On the Order of Acquisition 
of Cate<^ory Labels ) we have found the child's tendency to overgeneralize the 
concept 'flower' to other kinds of plants to be more prevalent than for any other 
concept we have tested* For example, five out of 12 children said that a picture 
of an elephant^s ear was a 'flower'; nine out of 12 children said that a picture 
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of a coconut vaa a 'flower*, and seven out of 12 children said that a picture 



of a phllodendron was a 



' f lower Xeroxes of these pictures are shown on the 



Insert three pictures of plants here 



next three pagesi Again It Is not clear whether perceptual similarity or association 
through contiguity Is the chief determinant of these overextension errors. Functional 
similarity seems less likely to be a factor since neither plants nor flowers 
serve Important functions in the child* s life. 

Thus an examination of the pictures which produced the greatest number 
of overextension errors suggests that throe factors may play a role in determining 
overextension errors. In decreasing order of the likelihood of their importance 
these are: (1) perceptual similarity — the non-instance is perceptually 
similar to an instance of the concept; (2) association through contiguity 
the non^instance has been seen by the child in the presence of an instance of 
the concepts and (3) functional similarity — the non-instance serves the same 
function as an instance of the concepts In this study it is often difficult to 
discern exactly which of these three factors is crucial since the non-instances 
which produce overextension errors are often both perceptually similar and 
contiguous to an instance of the concept or perceptually similar^ contiguous 
and functionally similar to an instance of the concept. In another study (see #5 
The Determinants of Overextension Errors ) we have tried to disentangle the role 
played by each of these factors in determining overextension errors. 

Ratio of Underextension to Overextension grrors; 

As we have seen in this experiment children make both underextension and 
overextension errors* A question of mild Interest is: Which kind of error do 
children make most often? This question is answered by Fig. 2 which shows the 
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Fig. 2 

Graph showing (1) % of possible underextenslon errors made as a 

function of age 
(2) % of possible overextension errors made as a 
function of age 

Method 1; all subjects 
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percentage of possible underextenslon errors and the percentage of possible 
overextension errors made by each of the three age groups tested in this study. 
The number of both kinds of errors Is shown in Fig. 2 to decrease systematically 
with age. For both of the youngest age groups (as well as for the adults) the 
number of underextension errors is greater than the number of overextension 
errors. Specifically, the 2 1/2 to 4 year old group makes 28*9% of the possible 
underextension errors and only 8.4% of the possible overextension errors* 
The 4 1/2 to 6 year old group makes 16.5% of the possible underextension errors 
and only 6.2X of the possible overextension errors. Fig. 2 was calculated using 
all subjects with "No's** to instances being counted as underextension errorsi and 
"Yes^s" to non-instances being counted as overextension errors. It might be 
objected that it is not fair to count all subjects on all concepts sin^i some 
subjects might not have a given term in their vocabulary and their responses 
might be simply guesses. Children rarely say they donH know when asked if 
a given stimulus is an instance of a given concept, even though their pattern 
of responses might indicate that they have no idea of what the concept means. If 
children were biased to give more *'No" responses than "Yes" responses to such 
stimuli, then this would inflate the number of underextension errors relative 
to the number of overextension errors. For this reason we performed the analysis 
again, but this time only included subjects whose overall pattern of responses 
indicated that they had some notion of the concept for which they were being 
tested. Our criteria for including a subject's performance on a givdn concept 
in this analysis were fairly stringent: (1) the subject had to identify more 
than 20% of the instances as instances, and (2) the ratio of the number of 
"Yes^s" to instances over the number of ''Yes's'* to non-instances had to be 
equal to or greater than 2* The results are shown in Fig. 3 which again shows 

Insert Fig. 3 here 
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Graph shoving (1) %of possible underextenslon errors made 

as a function of age 
(2) 7. of possible overextension errors made 
as a function of age 



Method 2 ; subjects deleted who do not meet criterion for 
having a word In their vocabulary* 
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the percentage of possible underextenalon errors and the percentage of possible 
overe;^tension errors made by each age group, but this time the calculations are 
based only on subjects who met the aforementioned criteria for having the word 
in their vocabulary. Fig 3 shows that when the analysis is done in this way the 
percentages of both kinds of errors made by the children drops considerably! 
but still there is a decreasing tendency to make either kind of error with 
increasing age and still the number of underextenslon errors is greater for 
both groups of children than the corresponding number of overextension errors. 

The question of which kind of errors are made most often by children in 
this study is only mildly interesting because there la no guarantee that another 
study which employed different Instances and non-instances would also show a 
greater number of underextenslon errorsi It would be unwise to extrapolate from 
the findings of the present study to the conclusion that children more 
frequently undergeneralize than overgenerallze their first terms of 
reference, although it is certainly possible. The point is that by Judicious 
choice of concepts, of Instances and of non-instances a clever experimenter 
could conduct a similar study which would show a preponderance of either kind 
of error^ 

In this particular study we did try to allow for the possibility of both 
kinds of errors not only by including an equal number of Instances and non-instances 
of each concept but also by choosing instances which we thought might promote 
underextenslon errors and by choosing non-instances which we thought might 
promote overextension errors. Specifically, in the case of the Instances of a 
concept we attempted to cover a broad range of the denotative possibilities of 
the various concepts, including both typical and familiar instances (e*g., dog, 
bread) and unfamiliar and atypical Instances (e.g., preying mantis, caviar)* In 
the case of non-instances we Included a relatively large number of cases which, 
based on our understanding of previous reports of overextension in the child's 

ERIC 



71. 

first terns of reference^ would be most likely to produce overextension errors 

(and indeed they did), For example, when the child was tested for ^collie*, 

three out of ten non-instances were other dogs, and three were other animals; 

when he was tested for 'dog', ten out of 20 non-instances were other animals, etc. 

Thus this study allowed for both kinds of errors and, Indeed, both kinds of 

errors WAre made. It Is notable that in this particular study children make 

more underextension errors, especially in view of the fact that the literature 

on the subject has so often stressed only overextension In the child's first 

terms of reference. However, 1 do not want to argv»e that underextension le 

necessarily more prevalent than overextension In the child's first terms of 

reference on the basis of this study. My position is rather that both kinds 

of errors do occur and whether you will observe more of one than the other depends 

upon the concepts being tested and the nature of the instances and the non-i);stances. 

A more interesting question than "Which kind of errors do children make 
most?" is "How does the ratio of one type of error to the other change with 
increasing age?" The literature which emphasizes overgenerallzation in the child 
is usually concerned with children between the ages of one and three years. The 
children In our study were between 2 1/2 and 4 years and 4 1/2 and 6 years. Is 
it possible that younger children are more likely to make relatively more 
overextension errors compared to underextension errors? The answer to this 
question is given by Figs. 4 and 5 which show the ratio of underextension errors 
to overextension errors for each of the age groups. Fig 4 is based on all subjects 

Insert Figs. 4 and 5 here 

with a "No" to an Instance counting as an underextension error and a "Yes" to a 
non-instance counting as an overextension error. Fig.4 shows that, if anything, 
the 2 1/2 to 4 year old group makes proportionately more underextension errors 
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Graph showing ratio of underextenslon errors to 
overextension errors made as a function of age. 

Method l ! all stibjects 
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Pig. 5 

Graph showing ratio of underextenslon errors to 
overextension errors made as a function of age. 

Method 2 ; subjects deleted who do not meet criterion 
for having a word In their vocabulary. 
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than overextension errors compared to the 4 1/2 to 6 year old group. Again 
It might objected that we should not include subjects who have not demon- 
strated that they have the word in their vocabulary. So in Fig. 5 we again 
calculated the ratio of underextension errors to overextension errors > but this 
time we deleted those subjects who did not raeet the previously used criteria for 
having the word in their vocabulary. When the analysis is done in this way 
it can be seen in Fig. 5 that the ratio of underextension to overextension errors 
is 1.8 for both the 2 1/2 to 4 year olds and the 4 1/2 to 6 year olds. The 
Implication of this analysis is that> although younger children make more errors 
of both kinds than do older children* they do not necessarily make proportion- 
ately more overgeneralization errors than do older children* 

Relation of Underextension Errors to Level in Hierarchy ; 

When we were planning this experltient we decided to test children for 
concepts at different levels of generality* At the back of our minds was the 
hypothesis that the more general a concept the more likely it would be that 
children would make more underextension errors. We reasoned that the more 
specific a concept, the more perceptually homogeneous the Instances of that concept 
would be and, therefore, that if a child could correctly classify one instance 
of a specific concept he would probably be able to correctly classify other 
instances since they would be perceptually similar. The more general a 
concept, the more perceptually diverse the instances of that concept would be, 
and, therefore, we thought that the child's ability to correctly classify one 
Instance of a more general concept would be no guarantee that he would be able 
to correctly classify another perceptually dissimilar instance. 

However, this hypothesis in retrospect appears to have been somewhat simplistic, 
for there appear to be cases where a child will not recognize an instance as 
belonging to a more specific category, although he does recognize it as belonging 
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to a tnore general category. For example, there were several pictures of tullpa 
which children said were not ^tulips' while other children correctly identified 
these tulips as being 'flowers'. In some cases for which a child said that a 
picture of a tulip was not a ' tulip ^ it appears that he did not have the word 
in his vocabulary at all and that he was simply guessing, which resulted In 
negative responses tw positive instances. However, in other cases acme children 
seemed to know that only flowers were tulips (they never said that non-flowers 
were tulips), but still said that several instances of tulips were not'tulips'. 
Even adults make several underextension errors on the concept 'tulip' whereas 
they rarely make underextension errors on the concept 'flower'. In a recent 
issue of Better Homes and Gardens , photographs of several different kinds 
of chrysanthemums were shown and I was struck by the variety of types of 
chrysanthemums that do exist, many of which I did not recognize as chrysanthemums 
although I did recognize them all as being flowers. These examples illustrate 
that our Initial hypothesis that the more general a concept, the greater the 
likelihood of underextension errors is not correct in all cases. ^ 

What our data on underextension errors do suggest is that, in terms of 
vocabulary development, there is neither a concrete to abstract progression nor 
an abstract to concrete progression, but most often the child is best at 
identifying instances of some Intermediate term within .1 hierarchy of names and 
does not do so well at more specific and more general names, For the particular 
hierarchies of concepts that we used in this experiment children do better on 'dog' 
than on *collle' or 'animal'; better on 'flower' than on 'tulip' or 'plant'; and 
better on 'apple' than on 'fruit' or 'food'. Such a description seems appro- 
priate when only pictures which were tested at each level in a hierarchy are 
considered. For example, for the ten pictures of collies children gave the 
greatest percentage of ^'Yes" responses when asked *^Is this a dog?", next greatest 



I am grateful to R* J. Herrnstein for first pointing out to me the problem 
"With this hypothesis. 



when asked "Is this an animal?'^ and least when asked "Is this a collie?" For 
the ten pictures of tulips children did best when asked "Is this a flower?" > next 
best when asked "is this a plant?" and worst when asked "Is this a tulip?" For 
the ten pictures of apples children do best when asked "Is this an apple?" and 
equally badly when asked "Is this a fruit?" and "Is this a food?" On the 
assumption that the ability of children to recognize Instances as belonging to 
various categories is a measure of the order of acquisition of category labels 
these results constitute a replication of the basic findings in our previously 
reported study The Orde r of Acquisitio n of Category Labels ^ 

Conclusions 

Diary studies are systematically biased to show only overextension in the 
child's first terms of reference. When an experiment is done which permits the 
possibility of both overextension and underextenslon errors it is seen that 
children do in fact make both kinds of errors* Generalization (filling out 
categories) thus appears to be Just as real as differentiation (narrowing down 
categories) in the early conceptual development of the child. 

Whether a child will make overextension errors or underextenslon errors 
appears to depend upon at least the following three factors: (1) the particular 
child In question; (2) the concept being investigated; (3) the nature of the 
instances and non- instances being tested. With respect to the child in question, 
some children will overextend certain terms whereas others will underextend those 
same terms while still others will neither overextend nor underextend them. 

The answer to the question of whether a child ^s concept is more or less 
general than the corresponding adult concept also depends upon the particular 
concept in question. For example, the preschool child's concept of 'flower' often 
extends beyond the adult's concept of 'flower^ since the child often includes 
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several other kinds of plants (non-flowers) In the category "flower". On the 
other hand, the child's concept of 'plant' Is often less general than the adult's 
concept of 'plant' since the child will often not Include certain kinds of 
plants (such as trees and sometimes flowers) In the category 'plant'* Thus the 
concept 'flower' usually becomes more restricted In development whereas the 
concept 'plant' usually becomes more general* The developmental changes In 
the extension of the concepts 'flower' and 'plant' are depicted schematically 
In Pig. 6. 

Insert Fig. 6 here 

Finally, certain kinds of Instances appear to be more likely to produce 
underextenslon errors in children than other kinds of instances, and certain kinds 
of non-instances appear to be more likely to produce overextension errors than 
other kinds of non-instances , Atypical or peripheral instances (cf., Heider, 1973, 
1973) of a given concept seem more likely to produce underextension errors than 
typical or central Instances. The familiarity of the instance may also play 
a role. At least in some cases young childr^^n will exclude a familiar instance 
from a general category because they have another name for that instance ("That's 
a dog* not an animal") and because they sometimes do not seem to realize that a 
single object can belong to more than one category or, to put it another way, 
that a given object has several equally valid names. Three attributes of non- 
instances may be important in enticing the child to make overextension errors* In 
decreasing order of the likelihood of their importance these are : (1) perceptual 
similarity — the non-instance is perceptually similar to an instance of the 
concept; (2) association through contiguity — the non-instance has been seen 
in the presence of an instance of the concept; and (3) functional similarity — 
the non*lnstance serves the same function for the child as an instance of the 
concept • 



Schematic representation of developmental changes in the 
extension of the concepts '•flower*' and **plant'\ The 
figure illustrates that whether a child* s concept la more or 
leas general than the adult's concept depends upon the 
particular concept In question* The child's concept of 
^'flower" often extends beyond the corresponding adult 
concept whereas the child's concept of "plant'' is usually 
more restricted than an adult's. 



flower (Child) 




The arrow indicates the direction of developmental change* 



plant (Adult) 




The arrow indicates the direction of developmental change* 
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In the present study it was often difficult to isolate the roles played 
by peripherality and familiarity in producing underextension errors and to 
isolate the roles played by perceptual similarity, association through contiguity 
and functional similarity in producing overextension errors. In the two 
experiments to be presented next we have tried to tease apart the contributions 
of these various factors in bringing about the child's early referential 
problems. 
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4# The Determinants of Underextenslon Errors (J, Anglln and Elizabeth Smith) 

In a previous study (See //3 On the Extension of the Child's First Terms 
of Reference ) It was shown that children sometimes do not Include instances 
in concepts which adults do include. For example, when shown a picture of a 
preying mantis and asked "is this an anlmal?'\ many children said ''No** 
whereas adults Invariably said ''Yes'\ Or, when shown a picture of a sycamore 
tree and asked "Is this a plant?", many children said "No", often adding "It's 
a tree, not a plant", whereas adults invariably said "Yes", The question of 
real interest concerning the underextension errors of the child is: Why do 
they make them for certain instances and not for others? An Intuitive and ad hoc 
analysis of the stimuli suggested that at least two factors may play a role in 
enticing a child to make such errors. First it seemed that children would often 
make errors for instances which intuitively do not seem to be "typical" instances 
or good examples of the concept being tested* Thus, for example, although 
adults will agree that a preying mantis is an 'animal' they will often point 
out that it is not as good an example of an ^animal' as a dog or horse or 
some other four-legged furry mammal. Eleanor Heider (1973, 1973) has recently 
made much of the notion that some instances are better examples of concepts 
than others. She, like several others recently including Susan Carey (1973) 
and J. Fodor (1972), has argued that the traditional notion of a concept as 
being comprised of a bundle of criterial attributes or features is incorrect 
and that most natural categories do not have well-defined boundaries. Rather 
she argues that a given concept has ''internal structure" by which she means 
that a given category is composed of a Qore meaning which consists of the 
clearest cases or best examples of the category, surrounded by other category 
members of decreasing similarity to that core. Thus, instances of a concept 
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vary aXong a dimension which she calls 'centraUty^, with the best instances 
being very central and the worst Instances being very peripheral. She has found 
that adult subjects find it a meaningful task to rate instances according to 
their degree of centrality to a given concept and that they tend to agree in 
their Judgements of centrality » So, for example, for the concept * fruit' 'apple^ 
is rated by adult subjects as being a good exemplar of the category whereas 
'fig' or 'olive' are rated as being poor exemplars. 'Robin' is rated as a 
good exemplar of 'bird* whereas 'chicken' or 'ostrich' are rated as poor 
exemplars. 

One might speculate, as Heider in fact has, that children's concepts 
often start out being comprised of the central or prototypical instances of 
the corresponding adult concept and that it is only with development that the 
more peripheral instances of the adult concept come to be included in the 
child's, While this hypothesis both overstates its case and does not account 
for all of the child's underextension errors, it does make intuitive sense out 
of many of the underextension errors which do occur* For example, although 
we did not have adults rate the pictures in the preceding experiment along 
the dimension of centrality, it is safe to assume that the picture of a 
preying mantis would be rated as less central to the concept 'animal' than, 
for example, a picture of a dog. Also we have had adults rate various kinds 
of trees for their degree of centrality to the concept ^plant' and in general 
trees are rated as being rather peripheral. Thus again it would be fairly safe 
to assume that the picture of the sycamore tree which produced many 
underextension errors in children is probably a peripheral instance of the 
concept 'plant'. Children do not always make underextension errors to the 
picture of the preying mantis or to the picture of the sycamore tree or to 
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other pictures vhlqh one might guess would be rated as peripheral (which is 
why I said the hypothesis probably overstates its case), but most of the 
instances of concepts which produced a relatively large number of underej^tension 
errors do seem to be atypical, peripheral or 'poor' examples of the concepts 
in question, There was one notable exception to this general rule, however. 
Adults generally rate pictures of human beings as being quite central to the 
concept 'animal', but as we saw previously preschool children invariably 
choose not to classify a picture of a woman as an 'animal' • Thus adult 
Judgements of centrality will not always provide a predictor of the tendency 
of the child to exclude an instance from a category, but then again they may 
very often be predictive, 

Eleanor Heider (1973) conducted an experiment which in fact did suggest 
that when a child fails to include an instance in a concept it is often in 
the case of peripheral instances. She presented words to children and to 
adults in either true sentences or false sentences and the subject's task 
was to push a button indicating whether the sentence was true or falser True 
sentences were of the form "A robin is a bird**, '*A duck Is a bird", *^A carrot 
is a vegetable", etc. The nouns in the subjects of these sentences were of 
two types; they were either central or peripheral instances (according to 
adult ratings) of the categories in the predicates of the sentences. She 
found, among other things, that neither adults nor children made many errors 
on the central instances but that children made many errors (about 25%) on 
the peripheral instances whereas adults did not. This suggests that children 
tend to exclude instances from categories when they are peripheral exemplars 
of those categories. The children in Heider's study were 9 to 11 years old, 
much older than the age group with which we have been concerned in this series 
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of studies, In the study to be presented we have attempted to see whether two 
to six year olds will also make underextension errors for Instances which 
have been rated as peripheral by adults more often than for instances which 
have been rated as central* We have used pictures rather than words, but 
the basic idea is the same. 

In addition to the central-peripheral factor, we also wanted to investigate 
the role played by another attribute of instances which can be rated by adults s 
the familiarity of the instance. According to one hypothesis the child would 
make relatively more underextension errors to unfamiliar than to familiar 
instances since his lack of experience with such instances might go hand in 
hand with a lack of knowledge of the categories to which those instances belong. It 
seemed possible, for example, that children failed to classify a preying 
mantis as an 'anit^al' because they knew nothing of preying mantises, Including 
that they are animals » The problem here Is that a preying mantis is both a 
peripheral and unfamiliar instance of the concept 'animal' and it is 
unclear which of these two factors is the important one in determining 
underextension errors to it» Would the child also make underextension 
errors to a wombat, or an aardvark, or an anteater, which are presumably 
unfamiliar to him but which, because they are four-legged furry mammals are 
also central to the concept 'animal^? 

Another line of argument suggests that familiar rather than unfamiliar 
stimuli will sometimes encourage underextension errors, for we noted in the 
preceding study that the child will sometimes fall to include a familiar kind 
of object in a general category quite possibly because he has a more specific 
name for the object and because he does not realize that a given object can 
belong to two different categories or be named in two equally valid, different 
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ways. Thus, in th^ c^se of the picture of the sycamore tree when asked "Is 
this a plant?*', children were often observed to say something like "No, it's 
a tree, not a plant/' In the case of a picture of a dog when asked "Is this 
an animal?", children occasionally said "No, it^s a dog, not an animal*" 
Inhelder and Piaget (196^) have made similar kinds of observations. For 
example, they showed a child a group of eight flowers, four of which were 
primroses. They then asked the child if he would have more if he took all 
of the primroses or all of the flowers* The child said he would have the 
same in either case, suggesting that he did not realize that the object 
which is called 'primrose' is also called 'flower'. 

Such examples illustrate that children sometimes have not mastered the 
structure of class hierarchy and have trouble interpreting any given object 
as an Instance of more than one conceptual category. According to this 
view, when the child says of a sycamore tree "It's a tree, not a plant", his 
labelling the object with the dominant name 'trea* dissuades him from 
categorizing it as a 'plant* at the same time. Presumably such interference 
will be more likely to occur for familiar objects since he may 
often have access to names for familiar objects but not for unfamiliar objects. 

In the study to be presented we have attempted to discern the contributions 
of the central-peripheral factor and the familiar-unfamiliar factor in 
determining undetextension errors* In an effort to disentangle the roles 
played by these factors we have examined the extent to which children make 
underextenslon errors for four different kinds of instances: central-familiar, 
central-unfamiliar, peripherals-familiar and peripheral-unfamiliar. 
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Method 

Our goAl was to investigate the tendency of children to exclude four 
kinds of instances of concepts from those concepts. Specifically the kinds of 
instances we wanted to investigate were : (X) central and familiar; (2) central 
and unfarailiarj (3) peripheral and familiar, and (4) peripheral and unfamiliar* 
We did not want to rely on our own intuitions of the degree of centrality or 
familiarity of the Instances since our intuitions might be idiosyncratic or 
biased for one reason or another. We therefore decided to obtain Judgements 
from several adults of the centrality and familiarity of several instances to 
several concepts so that we might choose from these instances ones which adults 
in general tend to rate as being central and familiar, central and unfamiliar, 
peripheral and familiar and peripheral and unfamiliar. 

We began by taking photographs of several different instances of several 
different categories. Specifically we collected a pool of about 300 pictures 
of instances which fell into eight different categories :dogs, toys, foods, 
plants, birds, animals, clothing and vegetables. We then chose from these 
300 pictures a total of 188, with 23 or 24 pictures in each category which 
we thought were visually clear and which intuitively seemed to cover a 
fair range of the centrality-periphetality and the familiarity-unf amiliarity 
dimensions. We then asked ten adults to rate these pictures according to their 
degree of centrality to the categories to which they belonged and according to 
their degree of f arr.iliarity. The adult Judges, seven females and three males, 
were all over 18 years of age, were from the Cambridge area and were either 
students at Harvard or otherwise employed. Adult Judges were told that they 
would be asked questions about pictures of instances of the eight categories: 
'animal^, 'plant^ 'food", ^dog^ "toyS 'bird • , 'vegetable* and 'cloth^ng^ 
Specifically they were told that they would be given a pack of 23 or 24 
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pictures for each of these categories and would be asked to rate each picture 
for ita degree of centrality to the category to which it belonged and alao 
for its degree of familiarity. We spent a few minutes explaining to subjects 
what we meant by centrality and what we meant by familiarity. Specifically, 
for the 'centrallty-peripherality ' dimension we told thems ''This dimension 
refers to how 'close' or 'distant' the object pictured is to the most typical 
Instance (or Instances) of the concept. In your Judgements, first think of 
the most typical instance (or Instances) that you can ( the 'boggiest" dog, 
the most '^clothesllke" article of clothing, etc.). Then as you look through 
the pictures, rate each one according to Its nearness to (centrality) or 
distance from (perlpherality) this typical Instance. Some cases are better 
cases ^)f a concept than others and those which you feel are good instances 
should be rated as central whereas those which you feel are poor Instances 
should be rated as peripheral.'* After some discussion subjects seemed to 
understand what we meant by centrality and the seven-point scale along 
which they were to rate the stimuli (which I will describe more fully 
shortly). We then told them that it was possible that for some of the pictures 
they might feel that the objects depicted were not instances of the concepts 
under study at all and, if so, they were not to rate the stimulus for its 
degree of centrality to the category in question but rather should mark the 
space provided on the rating sheet with an "X", We later rejected any of the 
pictures which were judged not to be instances from the set we finally chose 
to use with children since we wanted to be sure that when a child made an 
underextension error it was a genuine one and that adults would not make the 
same mistake. 

We then told them that for each picture they would also be asked to 
rate it along a f amlliarlty-unfamillarity dimension. Specifically, we told 
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them: "For thi3 dimension rate each picture according to how familiar or 
unfamiliar the kind of obje ct pictured is. In this rating, try to be as little 
idiosyncratic and as much intuitively average as you can. In other words, rate 
each object pictured by thinking how familiar that kind of object is 'in general* 
or among the other possible objects in this category* Perhaps you have seen 
an armadillo frequently, but on the whole an armadillo is less familiar, 
less well-known, or less frequently seen than, say, a dog.'' Subjects seemed 
to have little problem with the idea of familiarity. 

They were then shown a seven-point scale along which they were to rate 
the picture^ for both centrality and familiarity. Each of the numbers on the 
scale was described verbally. Subjects were to choose a 1 is they thought the 
stimulus was 'extremely' peripheral or unfamiliar, a 2 if they thought it was 
'very* peripheral or unfamiliar, a 3 if they thought it was 'quite' peripheral 
or unfamiliar, a 4 if they thought it was 'moderately* central or familiar, 
a 5 if they thought it was 'quite' central or familiar, a 6 if they thought 
it was 'very' central or familiar and a 7 if they thought it was 'extremely' 
central or familiar. The seven-point scale was placed at the top of each individual 
rating sheet so the judges could refer to it as they rated the pictures. Subjects 
were asked to go through all the pictures in a pack and rate them along one 
dimension. Then they were asked to go through the pictures in that pack 
again and rate them along the other dimension. Half of the subjects rated 
the pictures for centrality first and familiarity second; the other half of 
the subjects rated them for familiarity first and centrality second. The rating 
process took from 45 to 60 minutes for each subject. All subjects seemed to 
understand the task although many of them had questions about its purpose which 
were answered at the end of the session. 
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Xhe adult centrallty ratings for each stimulus were then averaged as 
were the adult familiarity ratings t On the basia of these average ratings we 
chose 12 pictures for each of four categories to be used In an experiment 
with children, The four categories were 'anltnal^, ^clothingS ^food' and 
^bird'. The 12 pictures for each category were chosen such that three of 
them had been rated by adults as being central and familiar, three of them 
as central and unfamiliar, three of them as peripheral and familiar and 
three of them as peripheral and unfamiliar. The numerical criteria we 
were forced to use In light of the averaged adult ratings were as 
follows: (1) Instances which were rated as greater than 4.5 along the 
centrallty dimension were used as central instances; Instances which were 
rated as less than 4.5 along the centrallty dimension were used as 
peripheral instances* (2) Instances which were rated as greater than 5»0 on 
the familiarity dimension were used as familiar Instances; instances which 
were rated as less than 5.0 on the familiarity dimension were used as 
unfamiliar Instances. The Instances used In each category and the average 
adult judgements of centrallty and familiarity for each Instance are 
shown in Table 1. Consider, for example, the first column of Table 1 which 
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shows the 12 pictures which were used as instances of the concept 'animal'. 
The three central pictures are of a cow, horse ami cat. Adult judges had 
rated these as being both central to the concept 'animal' and familiar. The 
three central unfamiliar instances were pictures of a wombat, an aardvark and 
an anteater. Adults had rated these pictures as being central to the concept 
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'aninjalL* but unfamiliar • The three peripheral familiar instaaces were pictures 
of an ant, a butterfly and a starfish. Adults had rated these pictures as being 
peripheral examples of the concept •animal* but familiar • Finally the three 
peripheral unfamiliar Instances were pictures of a crustacean, a hydra and 
a centipede* Adults had rated these pictures as being both peripheral to 
the concept 'animal' and unfamiliar* Xeroxes of the actual pictures of 
instances used in the experiment with children are shovm in the following 
pages* In addition to the 12 instances of each concept were also included six 
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non-instances (which are not presented) for each concept in our study 
with children. Thus each child was shown a total of 72 pictures with 12 
instances and six non- instances of the four concepts 'animal*, 
* clothing', 'food' and 'bird'. 

Subjects were 20 children between two and six years of age from the Living 
and Learning School in Woburn, Massachusetts* All children were from middle 
class families living in the area. Children were taken from the classroom 
situation and came quite voluntarily to the "surprise room", a private 
staff room where there was a table, chairs and the material for the session* 
Children were seated to the left of the experimenter who began by asking them 
for such vital statistics as their names, ages and how much television they 
watched* (All children watched some T.V. and had seen Sesame Street in 
particular.) Then when the child seemed comfortable E turned on the tape 
recorder and began a session. First the child was asked to define, describe 
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and give axamples of each of the four test categoKies» As it turned out they 
could give some e:<ample or definition of the categories which Indicated 
that they had at least some notion of them. Then E explained that they 
would be shown pictures and asked a question for each picture and that they 
would be asked to answer ''Yes'' or "No'' to the question. Also they were 
encouraged at the outset to name any picture they were shown for which they 
might know a name* Then E showed each picture one at a time to the child and 
asked» "Is this an animal?" or "Is this clothing (clothes)?" or "Is this 
food?" or "Is this a bird?" depending upon which picture was being presented • 
If the child answered "Ves"i that answer was recorded, the picture was placed 
apart for later probing and E moved on to the next picture* If the child answered 
"Yes, it's an X", that entire answer was recorded, and E moved on to the next 
picture. If the child answered "No, lt*s an X", that entire response was 
recorded and E moved on to the next picture. If the child answered simply 
"No", E probed the child immediately inquiring "What is it?", recorded the 
entire response and moved on to the next picture. After testing the child on 
each of the 72 pictures, again presented to the child all those pictures for 
which he had responded simply "Yes" and asked of each "What is this?", recording 
the child's name for the picture. Thus for each instance our results included 

for each child not only a "Yes" or a "No" to the question "Is this a _?" 

but also the label with which each child chose to name each picture. We wanted 
to obtain specific identifications of the stimuli from the children In order 
to understand the nature of any undere:<tension errors that might occur. Specifi- 
cally, if the child made an underextension error to a stimulus but identified 
it correctly then this would be evidence that his underextension error was 
not due to the perceptual ambiguity of the picture but rather was conceptual 
in origin. On the other hand If the child misidentif led the stimulus with a 
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name that was not an instance of the category being Investigated then this 
might mean that his error was due to the perceptual ambiguity of the picture. 

Oftentimes a picture would require considerable discussion to Insure 
that the child definitely meant ^'Yes" or "No^' and knew> or at least thought 
he knewi what the object depicted was. Sessions lasted for about half an hour* 
The occasional child sometimes grew restless but all finished the task with 
complete and serious responses. Many of the children seemed to enjoy the 
task and would ask if they could 'Mo it again'*. Children were given lollipops 
as a modest reward for their services at the end of the session. 

Results 

Fig. 1 shows the total number of undere^^tenslon errors (out of 48 possible) 
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made for each individual child as a function of age. Fig. 1 reveals that 
children make a substantial number of such errors in this study with three 
quarters of the children making more than ten (out of 48 possible) errors. 
Fig. 1 also reveals that there is an Inverse relation between the number of 
underextension errors made and the age of the child, although this relation 
is far from monotonic. 

For which of the instances did children make the greatest number of 
underextension errors? Table 2 shows the total number of errors made for 
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Fig. 1 

Total number of underextenslon errors as 
a function of age. 
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eftch of the four kinds of instances being studied in this experiments central 
and familiar, central and unfamiliar, peripheral and familiar and peripheral 
and unfamiliar. As Table 2 shows central instances, regardless of whether 
they are familiar or unfamiliar, produce very few errors (17 and 19) compared 
to peripheral instances (132 and 92), Both kinds of peripheral instances 
produce many errors with ft..iiHar peripheral instances actually producing 
substantially more errors (132) than unfamiliar peripheral instances (92). 

While Table 2 gives the overall pattern of underextension errors made 
by children in this study, it will require a more detailed examination of the 
responses produced by children for each of the individual instances of each 
of the concepts in order to understand and interpret that pattern* Table 3 
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presents the total number of underextension errors (^'No" responses to instances) 
and the total number of correct responses (^'Yes" responses to instances) made 
by the 20 children to each of the 48 instances used in this study. Recall that 

in addition to obtaining a "Yes" or "No" to the question "Is this a 

children were also encouraged to give a name for the object depicted in each 
picture as well If they did not do so spontaneously, A breakdown of the 
naming of pictures in cases where the child made underextension errors is presented 
In Table 4. A breakdown of the naming of pictures in cases where the child did 
not make underextension errors is presented in Table 5. In Tables 4 and 5 
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each of the nawes provided by children for the pictures were assigned to 
One of four categories t (X) CC- Correct Classification : If the child named 
the object depicted correctly his name was counted as a correct classlf ication 
(e.g., "cow" to a picture of a cow, "horse" to a picture of a horse)* (2) RC ^ 
Related Classification ! If the child named the object depicted Incorrectly 
but with a name that is an Instance of the category being tested his name 
.was scored as a related classification. For example, If the subject called a 
picture of a cow a "horse" it was scored as a related classification since 
"horse" is Incorrect but at the same time a kind of 'animal'. (3) UC - Unrelated 
Classification : If the child named the object depicted incorrectly and with 
a name that is not an Instance of the category being tested his name wad 
scored as an unrelated classification* For example, if a subject called the 
picture of a cow a "tree" it was scored as an unrelated classification since 
it was both incorrect and not an instance of the concept 'animal'. (4) DK - Don't 
Know ; If the child Indicated that he did not know a name for an individual 
picture this was scored as a "Don't Know" response. Every attempt to name an 
instance could be classified in one of these four ways* Tables 4 and 5 show 
for each of the 48 instances the total number of times the names provided 
by children fell into each of these four categories. 

With the aid of Tables 3, 4 and 5 I would like to consider the responses 
of the children to each instance in turn In an attempt to discern the source 
of their underextension errors where they exist. This discussion will be 
relatively free of theoretical interpretation. After I have examined each of 
the instances in turn I will try to interpret the results in a more theoretical 
discussion. 
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A* Animals > Ccintral and Famlljla r 

(1) Cow: 1 No IVCJ; 19 Yes (14 CC, 3 AC, 2 DK] 
(C«7.05 P-7.0) 

The picture of a cow received 19 '^Yes*' responses and 1 "No" response to 
tha question "is this an animal?" Fourteen of the 20 chUdren correctly Identi- 
fied this Instance as a 'cow' and also correctly classified it as an 'animal** 
Thus the availability of a more specific name was not enough to caase children 
to exclude this Instance from the animal category. The one child who did not 
classify it as an animal identified it as 'food' and so his exclusion was 
therefore In fact consistent with his identification of the stimulus* 

(2) Horse ; 1 No [CC]j 19 Yes [18 CC, 1 RC] 

(C-6.9; F«6.7) 

The picture of the horse also received 19 "Yes" responses and l"No" response 
to the question "Is this an animal?" The one underextenslon error was associated 
with the dominant name reaction "No, horsle." This particular child correctly 
identified the picture as a horse but in spite of thls» or perhaps because of it» 
did not classify it as an 'animal'. Eighteen of the children correctly identified 
the picture as a horse but also classified it as an 'animal'. The remaining 
child mis-identified It as a 'donkey' and classified it as an 'animal'. 

(3) Cat: 3 No [3 CC]; 17 Yes (17 CC] 

(C=7.0; F=7.0) 

All children correctly identified this picture as a 'cat' or 'kitty', etc. 
Seventeen of these children also correctly classified it as an 'animal'* The 
three children who made underextenslon errors to this stimulus gave dominant 
name reactions such as "No, it's a cat (kitty)*" 
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Anl,maX8i Central and , Unfamiliar 

(4) Wombats 0 Noj 20 Yes [17 RC, 3 DK] 

(C*5.9; F-2.9) 

No children correctly Identified this Instance as a wombat i Most of the 
children guessed that it was a bearj a raccoon^ a plgi a rat> etc«» but 
often expressed uncertainty about their guesses. Three of the children simply 
said that they did not know what it was. Nonetheless all children agreed 
that it was an * animal'. 

(5) Aardvark: 0 Nof 20 Yes [1 CC, 12 RC^ 7 DK] 

(C«5.6; F-3.0) 

Every child also agreed that the picture of an aardvark was an Unltrial'. 
One child could actually name it * aardvark' since he had seen an aardvark 
on Sesame Street. The other children either labelled it with the name of 
some other kind of animal such as 'bear' or 'kangaroo' or 'anteatet', etc., or 
they admitted that they did not know what it was^ 

(6) Anteater ; 1 No (RC]j 19 Yes [3 CC, 10 RC, 6 DK] 

<C«5.5; F«3.4) 

Nineteen out of 20 children said "Yes" to the question "is this an 
animal?" for this stimulus. Only three children could identify it correctly 
as an anteater. Ten of the children gave it some other animal name and six 
of the children said they did not know what it was even though they had 
agreed that it was an animal. 

Animals; Peripheral and Familiar 

(7) Ant: 7 No (5 CC, 2 RG], 13 Yes [11 CC, 1 RC, 1 DK] 

(C«2.75 F«6.2) 

Seven out of twenty children said that the picture of the ant wai not an 
Unimal'. Five of these correctly identified it as an 'ant' and two misldentif led 
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it as ^ ^ spider^* Since for adults both ants and spiders are animals the 
"No'* responses represent genuine underextension errors and were not due to 
the visual ambiguity of the picture. Thirteen of the children correctly 
classified this instance as an 'animal^ and usually identified it as an 'ent'. 
Thus again not all children nor even a majority will fail to classify this 
instance as an animal even though they can name it more specif ically> but a 
significant minority will. 

(8) Butterfly : 8 No (7 CC, 1 RC]; 12 Yes [12 CC] 

(C« 3.1} F«6.2) 

Eight children said "No" when asked if this instance was an ^animal*. 
Seven of these children correctly identified it as a 'butterfly^ while one 
child called it a 'fly'* Since butterflies and flies are both animals these 
mistakes represent genuine underextension errors rather than resulting from 
perceptual confusion. The other 12 children classified this stimulus as an 
'animal' and correctly identified it as a 'butterfly'. 

(9) Starfish ; 10 No [8 CC, 1 UC, 1 DK]; 10 Yes (8 CC, 2 RC] 

(C»2.8; F»5.8) 

Ten children said "No" when asked if this instance was an 'animal'. One 
of these children misidentif led the stimulus as a 'flower' and thus his 
underextension error was in fact consistent with his identification. One 
child said he did not know what it was. The other eight children, however, 
correctly identified it as a 'starfish' , which means that their failure to 
classify it as an 'animal' was not the result of perceptual confusion but rather ' 
the result of their failure to realize that starfishes are animals. The other 
ten children said that it was an 'animal' with eight of these correctly V 
identifying it as a 'starfish' and two identifying it as a 'butterfly' and a 
•crab'. 
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Anlmalai Peripheral and Unfamiliar 

(10) Crustacean ; 5 No (2 UC, 3 DK]} 15 Yes [10 RC, 5 DKj 
<C- 1,4; F-1.2) 

Five children said "No" when asked if this stimulus was an 'animal'. 
OVo of these children identified it as a 'tree' and so were consistent in 
not classifying it as an 'animal'. The other three said they didn't know what 
it was* Fifteen children said "Yes" it was an ^animal' although none of 
these children could correctly name it. Five of them said they did not know 
what it was (although they classified it as an ^anitnal') and ten labelled 
it with come other animal name such as ^bug'i ' spider ', 'octapus ' , etc. 

(11) Hydra : 5 No (3 RC, 1 UC, 1 DK] ; 15 Yes [7 RC, 8 DK] 
(C«1.6; F-1.3) 

Five children said "No" in response to the question "Is this an animal?" 
While none of these children could name it correctly, three of them named it 
with animal names - 'spider', ^octapus', ^octapus'. The fact that they 
also declined to classify it as an 'animal' suggests that they did not think 
of spiders or octapuses as 'animals'. Fifteen children did classify it as 
an 'animal'* Of these eight said they did not know what it was, and seven 
labelled it with Incorrect animal names. 

(12) Centipede : 5 No [5 RC]; 15 Yes [13 RC, 2 DK) 
(C=2.0; F=3.1) 

Five children said "No" when asked if this stimulus was an'anlmal'. While 
none of them were able to correctly identify it, all five of them did label 
it with an animal name - 'caterpillar', 'spider* or 'bug'. Apparently for 
these children caterpillars, spiders and bugs are not animals. Fifteen children 
classified this stimulus as an 'animal' with 13 of them labelling it with some 
incorrect animal name and two of then saying they didn't have a name for it. 
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ClothinR; CentraJL and Familiar 

(13) Shtrt : 3 No [2CC, IRC]} 17 Yes [12 CC, 3 RC, 2 DK] 
(C-6.8} F-7.0) 

Three children said ^^No" when asked of this instance if it was * clothing'. 
Two of these children correctly identified the stimulus as a 'shlrt^ and one 
of them called It address' and thus their mistakes in not classifying it 
as 'clothing' were genuine underextension errors. Seventeen of the children 
did classify It as 'clothing' with 12 of these identifying It as a 
'shirt', with three labelling it with the name of some other article of 
clothing ('coat', 'dress', 'jacket') and with two saying they did not know 
what to call it. 

(14) Pants : 3 No (3 CC)j 17 Yes 116 CC, 1 DK] 
(C«6.6i F«6.8) 

Three children said "No" when asked if this instances was 'clothing'. 
Each of these three children identified the stimulus correctly as 'pants^ 
or 'trousers' suggesting that their mistakes were genuine underextension 
errors. The other seventeen children classified this Instance as 'clothing'. 
Sixteen of these could correctly identify the stimulus as 'pants' or 'trousers' 
or 'dungarees' while the remaining child said he did not know what it was. 

(15) Dress ; 4 No [4 CC]; 16 Yes [15 CC, 1 DK] 
(C=»6.6; F-6.3) 

Four children said "No" when asked if this stimulus was 'clothing'. Each 
of these children identified the stimulus as a 'dress' and so their mistakes 
were genuine underextension errors. The other 16 children classified it as 
'clothing' and all but one of these identified it as a 'dress'. 
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Clothing: Central and UnfaroUJlar 

(16) Kimono ; 5 No (IRC, 4 UC]; 15 Yes (lO RC, 5 DKJ 

Five children said "No^' when asked if this stimulus was 'clothing^ 
Of these four identified it with some non-clothing name such as 'animal* 
or 'castle'. Thus their mistakes were in fact consistent with their 
misidentifications. The remaining child called it a 'shirt' but still insisted 
that it was not * clo thing ' • The other fifteen children said "Yes" when asked 
if it was 'clothing'. These children either misidentif ied it as a 'dress' or 
a ^shirt', etc., or said they did not know what it was even though they did 
classify it as'clothlng' . 

(17) Coptic Tunic ; 4 No [4RC]; 16 Yes flA RC, 2 DK] 
(C«5-l; F«3.1) 

Four children said this was not 'clothing^ even though they identified 
it as a 'coat' or a 'dress'. Sixteen children said "Yes" it was 'clothing' 
although none of then could correctly name it. Fourteen of them gave some 
incorrect clothing name, while two of them admitted that they did not know what 
it was, even though they agreed it was 'clothing'. 

(18) 1587 Suit ; 4 No [4 RC]; 16 Yes [14 RC, 2 DK] 
(C«5.2; F«3.5) 

Four children declined to classify this stimulus as 'clothing* even 
though they identified it as a 'coat' or a 'dress'. The other sixteen children 
agreed that it was ^clothing' with fourteen of them identifying it as some 
such article of clothing as 'pajamas', 'dress', 'jacket', etc. and with two 
of them saying they did not know what to call it even though they had classified 
it as 'clothing' . 



Clothing > Peripheral and FamiXlar 

(19) High Heel i 15 No U5 CCjs 5 Yea [5 CC] 
(C-4.2; F-6.S) 

Fifteen children said **No^' In response to the question **l8 this 
clothing?'*. All of these children correctly identified the stimulus as a 
^shoe* and so their mistakes were genuine underextenslon errors. The 
remaining five children classified this stimulus as 'clothing' and correctly 
identified it as a 'shoe\ 

(20) Scarf ; 10 No (7 Cr, X UC, 2 DK)} 10 Yes (7 CC, 1 RC, 2 DK) 
(C-3.8; F-6.3) 

Ten children said this was not 'clothing* even though seven of them 
correctly identified It as a 'handkerchief, 'scarf, etc* The other 
ten children classified it as 'clothing' with seven of them Identifying It 
correctly. 

(21) Skates ; 15 No [11 CC, 4 RC); 5 Yes [3 CC, 2 RCJ 
(C« 3.4; F-6.3) 

Fifteen children said the pair of skates was not 'clothing' although 
most of them Identified them as ^skates' with the remaining children 
identifying them as 'shoes' or 'boots'. Only five children ^classified them 
as 'clothing'. 

Clothing: Peripheral and Unfamiliar 

(22) Lace Collar : 16 No [10 UC, 6 DK] ; 4 Yes {1 RC, 2 UC, 1 DK] 
(C=« 2.2j F=2.2) 

Sixteen children chose not to classify thl^ stimulus as 'clothing' 
Ten of these children Identified It with some non-clothing name such as 
'picture', 'design', bridge', etc. and so their refusal to classify It as 
'clothing' was consistent with their mlsldentlf Icatlonsi The remaining six 
children said they did not know a name for it. Only four children classified 
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it as 'clothing' f Curiously, when asked what It was, two of these children 
identified it with non-clothing names - 'fan^ and 'chicken' • 

(23) 1715 Wood Shoe ? 14 No (13 CC, 1 UC]j 6 Yes [6CC] 
(C- 2*4; F-2.3) 

Almost all children named this stimulus a 'shoe^ but 14 children 
declined to classify it as 'clothing'. Six children did answer "Yes" to 
the question "Is this clothing?". 

(24) Venetian Hat ? 16 No [3 CC, 13 UC] j 4 Yes [3 CC, 1 DK] ' 
(C- 2.5; F«2.9) 

Sixteen children said "No" this was not ^clothing'. Of these, however, 
thirteen misidentif led the stimulus with some non**clothing name such as 
*hair', 'horse', ^tree', 'grass', etc., so that their underextension errors 
were actually consistent with their misidentif lcationS4 Three of them 
correctly labelled this stimulus 'hat' suggesting that for them hats are 
not articles of clothing. Four children classified this stimulus as an article 
of clothing with three of them correctly identifying it as a *hat^ and one 
of them saying he did not know a name for it» 

C. Food? Central and Familiar 

(25) Bread : 1 No [CC]; 19 Yes [19 CC] 
(C«6.8; F«6.9) 

All children correctly identified this stimulus as 'bread' (one child 
said ^ toast ^ which we counted as correct) and all but one child classified 
it as ^food'. The one child who declined to classify it as 'food' gave a 
dominant name reaction, "No, bread." 
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(26) EfijELS 0 No5 20 Yes fl? CC, J, RC] 
(C«6i8j F-7iO) 

AH children said "Yes" In response to the question ''Is this food?'' and 
all but one child correctly identified it as an ^egg' with the remaining 
child calling it a 'pancake' • 

(27) Chicken : 1 No [1 UCJ; 19 Yes [IS CC, 2 RC, 2 DX] 
<C«7.0; F« 6,8) 

Only one child responded "No" to the question "Is this food?" and he 
identified it as a 'girl' and so his underextension error was consistent with 
his odd identification of the stimulus. The rest of the children responded 
"Yes" with most of them correctly Identifying the stimulus as 'chicken' and 
with two of them calling it 'steak' and 'vegetable' and with two of them 
saying they did not know a name for it. 

Food; Central and Unfamiliar 

(28) Beef Kidney ; 1 No fRCj { 19 Yes {1 CC, 12 RC, 6 DK] 
(C-4.8; F«2.9) 

Only one child declined to classify this stimulus as *food'. This 
child named the stimulus 'hot doge' and so his underextension error was incon- 
sistent with his mlsidentlf Icatlon of the stimulus. Although only one of 
the remaining 19 children could correctly identify it as 'meat' all of them 
correctly classified it as 'food'. Many of them Identified it with some 
Incorrect food name such as 'peppers', 'bread', 'mushrooms', etc., and 
many of them admitted that they did not know a name for it even though 
they agreed that it was 'food', 

(29) Cod Fish : 0 No; 20 Yes [7 CC, 10 RC, 3 DKj 
<C«5*8; F-4.4) 

All of the children correctly classified this stimulus as 'food' 
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although only seven of then could identify it as 'fish'. Others tnisidentlf led 
it with other food names such as 'chicken^ or 'meat' or simply said they 
could not name it even though they had classified it as 'food\ 

(30) Tongue : 2 No (2 UC]; 18 Yes (15 RC^ 3 DKJ 
(Ci5.9{ F-3.6) 

Only two children declined to classify this stimulus as 'food'* These 
children identified the stimulus as 'animal* and * turkey ^ Although none 
of the other children was able to correctly identify the stimulus, they all 
agreed that it was nonetheless 'food'. 

Pood! Peripheral and Familiar 

(31) Ketchup s 13 No (12 CC, 1 KC]j 7 Yes [7 CC] 
(C-3,0; F«6,9) 

Every child but one (who called it 'coke') correctly Identified this 
stimulus as 'ketchup'. However> thirteen children said ''No" in response to 
the question '^Is this food?**. All but one of these children recognized what 
it was but declined to classify it as 'food'. 

(32) Coffee s 16 No (16 CC]; 4 Yes [A CC] 
(C«2.7; F«6.8) 

All children identified this stimulus as 'coffee' or 'something to drink', 
etc., but sixteen of them chose not to classify it as 'food'. If the reader 
does not feel that a cup of coffee is 'food\ I must say that I sjrmpathlze 
with him. We included this Instance since for some reason all of our ten adult 
judges rated this stimulus as a food, a peripheral food but nonetheless a food. 
Perhaps it is best to ignore the data for this particular stimulus since it 
is not crucial for our overall conclusions. 
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(33) lolUpop ? 6 Ho 1 5 CC, X DK)5 14 Yes [1^ CC) 
<C«3,0; f-6t3) 

Six children sald^ '^NoV Is response to the question "Is this food?". Five 
of these correctly identified the stimulus as a *lolUpop^ or •candy* and s 
so their failures to classify it as 'food* represent genuine underextension 
errors* One child said he did not know what It was* Fourteen of the children 
correctly identified it as a Uolllpop^ or 'candy' and also classified it 
as *food*. 

Food; Peripheral and Unfamiliar 

(34) Coffee Beans ; 5 No (5 RC]; 15 Yes [1 CC, 12 RC, 2 DK] 
(C«2.6; F-4.1) 

Five children said "No" when asked if this stimulus was *food*. Three 
of these children identified the coffee beans as * seeds' so it is unclear 
whether they were being consistent or inconsistent in their underextension 
errors since some seeds are edible and others are not. The other two children 
Identified them as 'candy' and so their underextension errors are genuine. The 
other fifteen children classified this stimulus as 'food* often identifying 
it with such names as 'seeds', 'peanuts', 'watermelon pits', 'candy', etc. 
Two children said they did not know what to call them although they classified 
them as ' food ' . 

(35) Hint Leaves ; 12 No [10 CC, 1 UC, 1 DK]; 8 Yes (4 CC, 4 RC] 
(C=1.8; F-2.7) 

Twelve children responded "No" when asked if this stimulus was 'food'. 
Ten of these children identified them as 'leaves', one as 'flowers' and 
one said he did not know what they were. Eight children responded "Yes" identi- 
fying the stimulus as either 'leaves' which they often added were 'food' or as 
other kinds of food such as 'lottuce'> 'mustard greens', chicken', etc^ 
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(36) Korel Mushroom ; 7 No (2 CC, 1 RC» 3 UC, 1 DKjj 13 Yes 12 CC, 6 RC» 1 UC, 4 DK] 
(C«2*2; F«2a) 

Seven children said ^'No** in response to the question "Is this food?'\ Three 
of these children misldentlf led the stimulus as a 'tree', a*horse thing' and 
'feet* and so their unwillingness to classify this Instance as 'food' wae con- 
sistent with their mlsldentlf Icatlons of Itt On the other hand two of these 
children correctly Identified It as 'mushrooms' and one of thetn Identified It 
as 'salad' so their names were in fact inconsistent with their unwillingness 
to classify it as 'food'. The remaining child said he did not know what it waSi 
The other thirteen children classified this stimulus as 'food' with their 
Identification being two correct, six other food names, one non-food name and 
four "Don't knows". 

D, Birds: Central and Familiar 

(37) Prothonotary Warbler ; 0 No} 20 Yes [20 CC] 
(C=6.5; F=5.5) 

(38) English Tree Sparrow ; 0 No; 20 Yes (20 CC] 
(C=6.6; F=6.6) 

(39) Bluejay s 0 No; 20 Yes [20 CC] 
(C«6.2; F=6.0) 

For each of these stimuli children Invariably responded "Yes" to the 
question "Is this a bird?" and usually identified them as 'bird' or the 
diminutive 'birdie'. 



ERLC 



103. 

Blrda; Central and Unfarolllar 

<40) Vulture ; 0 No; 20 Yes [20 CC] 
<C«5.7; F-4.7) 

(41) Eastern Green Heron i 1 No [1 DK]{ 19 Yes tl9 CC] 
<C-5.8{ F-4.2) 

(42) Hummingbird ; 1 No (1 UC]; 19 Yes (19 CC] 
(C-5.7; F-4.5) 

Again, apart from one "No" response for the Eastern Green Heron ("Don't 
Know") and one"No" response for the hummingbird ("kiki; cuckooblrd") , 
children responded "Yes" to the question "Is this a bird?" and usually 
identified each as a 'bird', 

Birds; Peripheral and Familiar 

(43) Hen: 12 No (7 CC, 3 RC, 2 DK] ; 8 Yes (4 CC, 3 RC, 1 UCj 
(C»3.8; F-6.4) * .. 

Twelve children, when asked "Is this a bird?", answered "No" for this 
stimulus. Seven of these children correctly identified it as a 'hen', a 
'chicken', a 'cockledoodledoo ' , etc., and three identified It as a 'turkey' or 
a 'rooster''. Thus for these children chickens are apparently not birds. Two 
of the twelve children who said "No" for this stimulus said they did not 
know what it was. The other eight children said "Yes" it was a bird, with most 
of these identifying it as either a 'hen' 'chicken', 'rooster', or 'duck'. 
One child said it was a 'camel' even though he had correctly classified it as 
a 'bird'. 

(44) Duck ; 8 No [8 CC]; 12 Yes [11 CC, 1 DK] 
(C-4.3; F=6.7) 

Eight children said "No" when asked "is this a bird?" Each of these eight 
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children correctly identified It as a ^duck'i Thus for these children 
apparently ducks are not birds. The other twelve said "Yes" it was a'bird'. 
Eleven of these correctly identified it as a 'duck' while one said he did 
not know a name for it even though he had classified it as a 'bird\ 

(45) Penguins : 12 No (9 CC, 3 RC]; 8 Yes (5 CC, 1 RC, 2 DK] 
(C-3.9; F-6.8) 

Twelve children said "No" when asked if these were 'birds'. Nine of these 
correctly identified them as 'penguins' so apparently for them a penguin is 
not a 'bird\ Three of these children called them 'pigeons' or 'eagles' and 
so their underex tension errors are conceptual rather than perceptual » since 
both pigeons and eagles are 'birds'. Eight children said "Yes" they were 'birds' 
with five of them identifying them as 'penguins', one as 'ducks' and two 
not being able to give them a name. 

Birds; Peripheral and Unfamiliar 

(46) Kiwi: 1 No [UC]5 19 Yes (19 CC] 
(C=-3.1; F«2*9) 

Only one child said "No" xvhen asked "Is this a bird?" for this stimulus. 
He identified it as a 'giraffe* and so his underextension error was consistent 
with his mlsidentif ication. All the other children said "Yes" to the question 
"Is this a bird?" and identified it as a *bird'. 

(47) American Egret ! 2 No (2 RC); 18 Yes [15 CC, 3 RC) 
(C«3.7; F«4.2) 

Only two children said "No" when asked of this stimulus "Is thl^ a bird?". 
These children mlsidentif led the stimulus as a 'duck' and an 'eagle'. Since 
ducks and eagles are actually birds » their errors would appear to be conceptual 
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In origin. The other eighteen children said "Yes" it was a bird with fifteen 
of these giving a correct identification (usually 'bird') and three 
identifying it as a 'duck', an 'ostrich' and a 'duck'. 

(48) Baby Brown Pelican ; 4 No [2 RC, 1 CC, 1 DK] } 16 Yes [10 CC, 4 RC, 1 UC, 1 DK] 
(C-3.3; F-3.1) 

Only four children said ^^No'* when asked If this stimulus was a 'bird'. 
Two of these children Identified It as a *duck'> one as an ^animal' and one 
said he did not know a name for It. Sixteen children said ^^Yes" it was a 
'blrd^. Ten of these Identified It correctly usually as a 'bird' or 'blrdleS 
four of them called It a 'duck' or a 'goose' i one of them called It a 
'comb* and one of them said he did not know a name for It, 



Discussion 

Of the two dimensions being studied In this experiment It Is clearly the 
central-peripheral dimension which plays the greatest role in bringing 
about underextenslon errors. Regardless of whether they were fatnlllar or 
unfamiliar, every central Instance produced fewer underextenslon errors 
than any peripheral Instance (with the exception of one tie)* This is not 
to say that the child will always fall to include a peripheral instance 
in a given concept. But when he does make an underextenslon error the chances 
are high that it will be for a peripheral instance rather than for a central 
instance. 

Familiarity appears to be less important in Influencing the child 
to make underextenslon errors. In this study, for central stimuli familiar and 
unfamiliar Instances produced approximately the same number of underextenslon 
errors. For peripheral stimuli familiar Instances actually produced more 
underextenslon errors (about 40%) than unfamiliar stimuli. This may in part 
be a result of the fact that children more often have specific names for the 
familiar peripheral Instances than for the unfamiliar peripheral Instances 
which they use at times to the exclusion of these Instances from more general 
categories. The availability of a more specific name is only very occasionally 
enough to dissuade a child from Including a central instance in a given 
concept. However, the availability of a more specific name may often be the 
additional factor which will dissuade him from Including a peripheral Instance 
in that concept. 

One of the most Interesting aspects of the results just considered is 
that children consistently classify unfamiliar central Instances as Instances 
of the various concepts. Thus every child said that the picture of a wombat 
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and the picture of an aardvark were 'animals' and all but one child said 
the picture of an anteater was an ^animal'. Some of these children when asked 
to identify the pictures tentatively guessed that they were pictures of 
'bears' or 'kangaroos' or 'pigs', etc., but a significant number of them said 
they did not know what they werep had never seen anything quite like them 
before^ but nonetheless were quite certain that they were Animals', This 
behavior testifies to the inferential or generative nature of the child's 
concepts, for they will consistently include in categories various kinds 
of instances which they have never seen before, provided they are central 
Instancesi 

For the most part the underextension errors made by children in this 
study appear to have been conceptual mistakes rather than the result of 
perceptual confusion. There were some cases for which the child apparently 
did not recognize a given picture, would identify it incorrectly and, con- 
sistent with his misidentif icatlon, would not include it in a general concepts 
This happened most often for peripheral unfamiliar instances and the most^ 
striking cases were for two of the peripheral unfamiliar instances of ^clothing*: 
the lace collar and the Venetian hat. Children frequently misidentif ied the 
lace collar with non--clothlng names such as 'picture', 'design', 'bridge', etc. 
and the Venetian hat with such non-clothing names as 'hair', *horse', 'tree^ 
'grass', etc. Their unwillingness to classify these particular stimuli as 
'clothing' was therefore consistent with their misidentif icatlons. Thus it is 
possible that the reason why these children did not Include these stimuli as 
instances of the concept 'clothing' was because of the perceptual ambiguity 
of the pictures for them. If a child really saw the Venetian hat as a 'horse', 
then his failure to count it as an instance of ^clothing' results from a 
a perceptual problem* Conceptually he is being consistent by excluding it 
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from the ^clothing' category since horses are not articles of clothing. 
, The majority of underextension errors were not of this nature, 
however* Children would correctly identify the pictures of a butterfly as 
a 'butterfly', of an ant as an 'ant' and of a starfish as a 'starfish', but 
would not Include them in the 'animal' concept} they would correctly identify 
pictures of a high heel as a 'shoe' or of a scarf as a 'scarf' or of skates 
as 'skates' but would not include them in the 'clothing' concept; they would 
correctly identify pictures of ketchup as 'ketchup' and of a lollipop as a 
'lollipop', but would not include them in the 'food' concept; they would 
correctly identify pictures of a hen as a 'chicken', of a duck as a 'duck' or 
of a penguin as a 'penguin', but would not include them in the 'bird' concept • 
For such cases the child's problem clearly is not due to the perceptual 
, ambiguity of the pictures since he can identify the stimuli correctly* Rather 
his problem is conceptual In nature. He does not realize that butterflies, 
ants, and starfish are 'animals', that shoes, scarves and skates are 
'clothing', that ketchup and lollipops are 'food' and that chickens, ducks and 
penguins are 'birds'. 

Thus this study reveals that children do not always include all the 
instances which adults do Include in a given concept, The child will usually 
include instances which are rated by adults as being good examples, typical 
instances or central to the concepts in question regardless of whether those 
instances are familiar or unfamiliar to him, Ho will often not Include instances 
which are rated by adults as being poor examples, atypical instances or 
peripheral to the concepts* in question even though he can often identify those 
instances with a specific name. 
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5* The Detert alnauta of Overextension E rrors (J, Anglin and Elizabeth Smith) 

In a previous study (see ^^3 On the Extension of the ChlldVfl First 
Terms of Reference ) It was observed that children would sometimes Include 
objects within concepts which adults would not Include. For example, 
when shown a picture of a tomato and asked "Is this an apple?" many 
children said "Yes" whoreas adults Invariably said "No," An examination 
of the pictures which produced the greatest number of overextension 
errors suggested that three factors may play a role in enticing the 
child to make such mistakes. In decreasing order of the likelihood 
of their importance as determinants of such errors, these were! 
(1) perceptual similarity — the non-instance is perceptually similrr 
to an instance of the concept; (2) association through contiguity — 
the non-instance has been seen by the child in the presence of an 
instance of the concept; and (3) functional similarity — the non-instance 
serves the same function as an instance of the concept. 

In that study it was often difficult to discern which of these 
three factors were crucial in enticing the child to overextend a given 
term of reference since the non-lnstaiices which did produce the greatest 
number of overextension errors often appeared to be both perceptually 
similar and contlnguous to an instance of the concept or perceptually 
similar, contiguous and functionally similar to an instance of the 
concept. For exanple, the tomato depicted in the picture mentioned 
above which produced a large number of overextension errors seemed 
to be perceptually similar to apples ('apple' was the word overgeneralized) , 
but it was also functionally similar (since both tomatoes and apples 
are edible objects) and either of these factors (or both) might have 
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been crucial In influencing the child to include it in his concept of 
'apple,' Moreover^ it could be argued that the child may have seen 
apples and tomatoes in the same place (in the supermarket, in the 
refrigerator, on the dinner table, etc.) and, therefore, that his 
overextension errors were the result of association through contiguity, 

Cectaln other considerations suggested that the most powerful of 
these three determinants of overextension errors was probably perceptual 
similarity* that the second most powerful was probably association 
through contiguity and that the weakest was probably functional similarity^ 
if it was operative at all. For example, the children who classified 
the picture of a tomato as an 'apple' did not classify a picture of a 
banana as an 'apple.' Bananas are presumably just as functionally 
similar to apples (both dessert foods) as are tomatoes, and just as 
likely to be seen in the presence of apples as are tomatoes. Thus, 
apparently this degree of functional similarity and association through 
continguity is not sufficient to sway the child to make overextension 
errors and, therefore, the crucial attribute of the picture of 
the tomato was probably its perceptual similarity to an apple. 

Nonetheless, perceptual similarity does not seem to account for 
all of the overextension errors that children make. For example, 
Judy Ungorer observed that children would often say "Yes" when asked 
if a picture of a vase was a 'plant,* Vases do not look especially 
like plants, nor do they serve the same function, but plants are often 
seen in vases, so it seems that this may well be a case of overextension 
because of association through contiguity. There wore no similar cases 
suggesting that functional similarity alone could produce overexten/jion 
errors, which is why I argued above that functional similarity is probably 
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the weakest of these three possible determinants oi' over^enerallzatlon. 

These conclusions > however, were very tentative since there were so 
few cases which would permit the teasing apart of the relative contributions 
of these three factors in bringing about overextension errors • It was 
particularly difficult to establish tha relative Iraportance of perceptual 
similarity and association through contiguity, since for many of the stimuli 
which produced a relatively large number of overextension errors arguments 
could be made for either factor. In the present study we have investigated 
the tendency of children to Include non-instances in concepts when they are 
only perceptually similar (and not functionally similar or likely to be 
associated through contiguity) to Instances of those concepts^ or when they 
are only likely to be associated through contiguity with Instances of those 
concepts, or when they are only functloaally similar to Instances of those 
concepts. By investigating the tendency of children to Include such non- Instances 
in various concepts our eventual hope is to discern the relative contributions 
of these three factors tn causing the child to overgenerallze his first 
terms of leference. 



Method 

The approach we took was analogous to the approach we took to attempt 
to disentangle the factors determining underextenslon errors (see //4 The 
Determinants of Underextenslor Errors ). Again, we collected a large pool 
of about 400 pictures from which we chose 250 which we thought adults 
might rate as being either perceptually similar to an instance 
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of a concept, or likely to be contiguous with an Instance of that concept, 
or functionally similar to an Instance of that concept < We began by 
taking photographs of objects which we thought were perceptually similar 
or contlnguous to Instances of the following nine concepts; ^apple,* 
*frult,' 'bread,' 'dog,' 'bird/ 'horse,' 'money, ^ 'car,' and 'flower.* 
(We chose these concepts because we had found earlier that most two- 
to six-year-olds had some notion of their meanings,) We also took 
photographs of as many objects as we could that we thought were functionally 
similar to the four concepts 'apple,' 'fruit,' 'car/ and 'money.' We 
then enlisted the services of ten adults whom we asked to rate the 
various pictures along three ditnenstons? perceptual similarity* associa- 
tion through contiguity, and functional similarity. Each adult was asked 
to rate over 25 pictures for each concept. For five of the concepts 
('bread,' 'bird,' 'dog,' 'flower,' and 'horse') each adult was asked 
to rate the pictures for perceptual similarity and association through 
contiguity. For the other four concepts ('apple,' 'fruit,' 'car,' and 
'money') they were asked to rate the pictures for functional similarity 
as well as perceptual similarity and association through contiguity. 
A seven-point scale was used again with a "1" representing extremely 
perceptually dissimilar or extremely uncontLguous or extremely functionally 
dissimilar and a "7" representing extremely perceptually similar, extremely 
contiguous, or extremely functionally similar* Let me illustrate the 
Instructions with reference to the 'car' category. Each adult subject 
was shown 32 pictures and was askc^d to "rate each of these pictures 
according to how perceptually similar the objects in the pictures seem 
to a 'car*' For example, if the object seems extremely perceptually 
similar to a car, assign it the number '?'; if it seems moderately 
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perceptually similar > assign it the number if it seems extremely 

perceptually dissimilar, assign it the number '1^^ etc," When the 
adult judge had completed rating each picture for its degree of perceptual 
similarity to a 'car/ he was given a new rating sheet and was asked to 
go through the pictures again and to "rate each of these pictures 
according to how likely you would be to find the objects in the pictures 
in th e presence of a 'car' Finally, when they were finished 

rating each pictui^i along this dimension, they were given another rating 
sheet and were asked to go through the pictures again and to "rate each of 
these pictures according to how similar in function the objects in 
the pictures are to a 'car' When a subject had finished rating 

the pictures for one concept along each dimension, he was asked to 
rate the pictures for the next concept along each dimension, and so on 
until he had rated the pictures for each of the nine concepts* 

After these judgments had been obtained we averaged the ratings 
for each dimension for each picture over all ten subjects* Our goals 
were as follows: (1) to obtain for each of the five categories 'bread,' 
'flower,' 'horse,' 'bird,' and 'dog' pictures which were rated by 
Judges as being highly perceptually similar but unlikely to be associated 
through contiguity (PS stimuli) and pictures which were rated by Judges 
as being highly likely to be associated through contiguity but perceptually 
dissimilar (C stimt.ll); (2) to obtain for each of the four categories 
'apple,' 'fruit,' 'car,' and 'money' pictures which were rated by judges 
as being highly perceptually similar but unlikely to be associated 
through contiguity and functionally dissimilar (PS stimuli), pictures 
which were rated by Judges as being likely to be associated through 
contiguity but perceptually dissimilar and functionally dissimilar 
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(C stimuli), and pictures which were rated by Judges as being functionally 

similar but perceptually dissimilar and unlikely to be associated through 

contiguity (F stimuli). The average adult ratings of the pictures did 

not allow us to meet these objectives exactly but we came reasonably 

close. The two major problems were: (1) For the three animal concepts 

'horse/ 'bird,' and 'dog' there were almost no PS stimuli. Rather, 

for these concepts Instances which had been rated as being highly 

perceptually similar (e.g., donkey or mule to 'horse') had also been 

rated as 'likely to be seen In the presence' of horses* Thus, for these 

three concepts we used PS + C . stimuli (pictures rated as being both 

perceptually similar and contiguous) and C stimuli* The Idea was that 

by examining the difference between PS + C stimuli and C stltnull we could estimate 

the contribution of perceptual similarity alone In bringing about 

overextension errors In children, (2) The second problem was that 

for three of the concepts 'money,* 'apple,' 'fruit I there were almost 

no F stimuli. Rather, for these concepts Instances which had been 

rated as high In functional similarity had also been rated as high In 

association through contiguity or perceptual similarity. For this 

reason for these three concepts ('money,' 'apple,' 'fruit') we only 

used PS stimuli and C stimuli* For the 'car' category we did use 

FS stimuli, however. In addition to C stimuli and PS + FS 4- C stimuli 

(l»e., pictures which had been rated as high along all three dimensions). 



Insert Table 1 here 

Table 1 shows the average adult ratings of "perceptual similarity," 
"contiguity," and "functional similarity" for the 88 pictures which we 
chose to use In a test of children's tendency to make overextension 
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errors. Our criteria were that for a stimulus to be counted as PS, C, 
FS| PS + C, or PS + FS + C it had to have received an average adult 
rating of greater than 4,8 on the relevant dimension(s) and less than 
2.6 on the other dimension(s) . We also included "neutral" non-instances 
(N stimuli) which had been rated as less than 2.6 on all dimensions. 
As Table 1 shows, for the concept 'bread' the non-instances were two 
PS stimuli (pictures of a mattress and a cork block), two C stimuli 
(pictures of a lunch bag and a lunch pail) and four neutral stimuli. 
For the concept 'flower* there were two PS stimuli (feather duster and 
ribbon), two C stimuli (a painted vase and a pot with dirt) and four 
neutral stimuli. For the concept 'money* there were two PS stimuli 
(anirnal medals and buttons), two C stimuli (a plastic black purse and 
a cash register) and four neutral stimuli. For the concept 'apple' 
there were two PS stimuli (a balloon and a rubber ball), two C stimuli 
(a knife and a basket), and four neutral stimuli. For the concept 
'fruit' there were two PS stimuli (balloons and a mandolin) and two 
C stimuli (dlshware and a plate) and four neutral stimuli. For the 
concept 'horse' there were four C stimuli (a cowboy, a covered wagon, 
a bridle, and a western saddle), two PS + C stimuli (a donkey and a 
mule), and six neutral stimuli. For the concept 'bird' there were 
four C stimuli ( a birdhouse, a birdnest, a birdcage, and a forest), 
two PS + C stimuli (a butterfly and a locust), and six neutral stimuli. 
For the concept 'dog' there were four C stimuli (a dog leash, a milk 
bone, a doghouse, and a dog dish), two PS + C stimuli ( a sheep and a 
wolf), and six neutral stimuli. Finally, for the concept 'car' there 
were two FS stimuli (a sled and a ship), two C stimuli (meters and a 
service station), two PS + FS 4- C stimuli (a fire engine and a truck) 
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and six neutral stimuli. 

To give the reador a feeling for what the stimuli looked like 
Xerox copies (which are unfortunately not that clear) of some of the 
actual pictures ate shown on the next five pages ♦ The first page shows 



Insert Pictures here 

two PS stimuli (animal medals and buttons) for the concept 'money.' 
The next page shows two C stimuli (a covered wagon and a saddle) for 
the concept 'horse.' The next page shows two PS + C stimuli (a donkey 
and a mule) for the concept 'horse*' The next page shows two FS stirr.uli 
(a sled and a ship) for the concept 'car.' Finally, the next page shows 
two PS + FS + C stimuli (a fire engine and a truck) for the concept 'car. 

Experiment 1 (Pilot Study) 
In a pilot study we tested the tendency of nine children to make 
overextension errors to the 88 pictures described in Table 1» Subjects 
were between three years, one month and three years, seven months. 
The pictures were shown to a child one at a time and for each picture 
the child was asked, "is this bread?" or "is this a flower?*^ etc* 
depending on which picture was being shown. If the child responded 
"Yes" to a given picture, he was asked the question again for that 
picture at the end of the experiment to see if he really meant "Yes" 
unless he seemed restless, which sometimes was the case. Also, children 
were encouraged to name and describe the pictures when they made over- 
extension errors. 

Results 

Table 2 shows the overextension errors made by each child for each 



BEST COPY AVAILABLE 



1 



horse 




horse 




BEST COPY AVAILABU 



FS--car 




'1 



FS— car 



^ .J ' " ^ »^ III MiMM •« I J ' rim*.^ 




► ERIC 



7 



U7. 



Insert Table 2 here 

picture in experiment 1, Overextension errors ("Yes'' responses to 
non-Instances) are Indicated by large checks (V)* Table 1 also shows 
the results of the probe test for consistency for each Initial over- 
extension error* A "Yes'* response In the probe test is Indicated by 
a small check (v), and a "No" response In the probe test Is indicated 
by an "R" (meaning "reversal"). Two children (Sg and S^) were not 
probed since they seemed especially restless during the course of the 
experiment. In Table 1 a zero (0) Indicates that a child was not 
probed. 

Table 2 reveals that the children (with the exception of one child 
on one picture) never answer "Yes" when asked if a neutral stimulus 
is an Instance of a given concept. On the other hand, children do 
make overextension errors for some of the other kinds of stimuli* 
There are 36 cases of overextension errors to PS stimuli. Specifically, 
three children said 'that a picture of a mattress was 'bread' and five 
children said that a picture of a cork block was *bread;' ':wo children 
said that a picture of a ribbon was a 'flower;' all nine children said 
that a picture of animal medals was 'money;' and seven of them said 
that a picture of buttons was 'money;' two children said that a 
picture of a balloon was an 'apple' and four of them said that a 
picture of a rubber ball was an 'apple;' two children said that a 
picture of balloons was 'fruit' and one child said that a picture 
of a mandolin was 'fruit.' 

Although they were not as frequent children also made overextension 
errors to C stimuli. (Thore was a total of 36 errors to PS stimuli, 
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Overoxtenslon etrora made by children In Expeiflincnt 1 £oir 
each picture* Results o£ a probe test for consistency are 
also included^ 
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CONCEPT- concept being asked (e.g., "Is this bread?") 
TYPE- type o£ stimulus presented: 

(PS)- perceptually similar 
(C) ■ contiguous 

(PS-K))" perceptually similar and contiguous 
(FS)« functionally similar 

(PS+FS+C)" perceptually similar i functionally similar and contiguous 
(N) • neutral 



For each subject t 



Initial "YES" response Is Indicated by a large 
Probe response is indicated by a smalW(*'YES" response), 

R (Reversal, or "NO" response) , >/R ("YES" and then "NO^ 

response), or 0(child vas not probed) « 




ACE (In yearstmonths) indicated above subject number* 
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20 to C stimuli.) Three children said that a picture of a lunch bag 
was 'brcadj' tout children said that a picture of a pot was a 'flowerj' 
four children said that a picture of dishware was 'fruit;' one child 
said that a picture of a covered wagon was a 'horse,' and three said 
that a picture of a western saddle was a 'horsej' two children said 
that a picture of a blrdhouse was a 'bird,^ and one said that a picture 
of a bird cage was a 'bird^ and, finally, two Children said that a 
picture of a milkbone was a 'dog.' Although children definitely made 
errors to C stimuli they did not seem to be as stable as the overextension 
errors to PS stimuli* For one thing, children were more prone to revcvsa 
their decision on the probe test for C stimuli than for PS, stimuli. 
Four out of ten children who were probed for their errors on C stimuli 
changed their minds whereas only three out of 26 children who were probed 
for their errors on PS stimuli changed theirs* For another thing children 
would occasionally make comments suggesting that their "Yes^' responses 
to C stimuli were not always responses to the question asked but rather 
to other questions it suggested to themi For example, when shown a 
picture of a pot containing dirt and asked, "Is this a flower?" one 
child said "Yes" but then added, ''It's for flowers," suggesting that 
he did^t really think it was a flower* Or when asked of a lunch bag, 
"Is this bread?" one child said "Yes" but later remarked, "You put 
bread in it," again suggesting that he didnH really think it was 
bread and that his affirmative response to our question was more a 
statement on his part that he saw a connection between the lunch bag 
and the bread. 

Children never made any errors to FS stimuli although we had only 
Included two such stimuli in the experiment because of our difficulties 
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In obtaining them* Children invariably said "No" when asked of a picture 

of a sled and of a ship if the t were 'cars*^ The results for FS stiwuli, 

while only based on two stimuli when combined with other findings, have 

led us to believe that children will rarely overextend a concept to a ' 

nonlnstance which Is functionally similar to an instance of the concept 

unless that non-instance is also either perceptually similar to, or 

likely to be assocla^^ed through contiguity with^an instance of the 

concept • 

The PS + C stimuli tended to produce a filrly high frequency 
of overextension errors among children (a total of 24) • For example, 
when shown the picture of a donkey and asked, "Is this a horse?" five 
out of nine children said, "Yes," and when shown a picture of a wolf 
five of the nine children included it in the 'dog* category* The 
PS + C stimuli,, in general, produce considerably more overextension 
errors in children than do C stimuli which suggests that for these 
stimuli perceptual similarity is probably a determinant of many of the 
child's errors although association through contiguity may also play 
some role* The responses of children to the PS + C stimuli for the 
concept 'bird' were very interesting and suggest that linguistic 
factors may play some role in determining whether or not a child will 
overextend a given term of reference. Four out of nine children 
responded "Yes" when asked if a picture of a locust was a bird, and 
the two children who were probed for their errors persisted in making 
them. However, none of these children responded "Yes" when asked of 
the picture of the roughly equally perceptually similar and contiguous 
butterfly whether it was a 'bird*' Rather they all said, "No" and almost always 
pointed out that it was a 'butterfly,' This and other similar 
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observations suggest that when a child has a natne for an object he will 
be less likely to include it incorrectly in some other category than 
when he does not have a name for It. 

Finallyi there are the two PS + FS + C stimuli for the concept 
'car*-- the fire engine and the truck. Just one child said that both 
of these non-instances were 'cars' and one said that the 'fire engine' 
was a 'car' but not the truck. These few errors that do occur may 
well be primarily due to the perceptual similarity between the non-^ 
instances and cars since neither FS stimuli nor C stimuli for 'car' 
produce any errors* The fact that there are so few errors suggests 
that most three-year-old children have a pretty firm grasp on the 
extension of 'car' which had also been suggested by a previous study 
(see ifl On the Order of Acquisition of Category Labels ) . 

One further point, The results of the probe tests revealed that 
children were quite consistent in persisting in their overextension 
errors to PS, PS + C, and PS + FS -h C stimuli (only four reversals 
out of 43 probes) whereas they were not so consistent in the probe 
tests for C stimuli (four reversals out of ten probes)* 

Experiment 2 

We thought we should see if we could replicate the basic findings 
of our pilot study in a full-fledged experiment. The approach we took 
was basically the same as for experiment 1 except for the following 
refinements: (1) We decided that for each concept we should add some 
instances since without instances the correct response to every stimulus 
is "No»" The child may have anticipated in experiment 1 that since 
he is being asked to Identify 'flowers,' 'money,' 'apples,' etc*, 
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there would probably be at least some pictures of flowers i of moneyy 
and of apples in the set we showed him, and so he may have been more 
prone to respond ''Yes" than if instances had actually been included* 
We thereforf^ adHi^d two photographs of clear instances of each of the 
concepts we were testing. (2) We did not want to increase by too 
much the number of pictures in the study since we have found that 
such studies with more than 100 pictures are a little too long for 
preschool children. We therefore decided to drop the pictures for the 
concept 'car' in experiment 2 since theoe non'-instances were yielding 
very few overextension errors anyway. 

Thus, in experiment 2 we used the non-instances for each of the 
eight categories studied in experiment 1 ('bread,* 'flower,' 'money,' 
•apple,' 'fruit,' 'horse,' 'bird,* 'dog') plus two instances for each 
of these eight concepts. Specifically, instances were pictures of a 
piece of oatmeal bread and of a piece of rye bread for the concept 
'bread,' of a rose and of a daisy for the concept 'flower,' of some 
coins and of some dollar bills for the concept 'money,' of two different 
apples for the concept 'apple,' of a pear and of a lemon for the concept 
•fruit,' of two horses for the concept 'horse,' of a seagull and a 
bird resting on a twig for the concept 'bird,' and of a black labrador 
and of a collie for the concept 'dog.' 

The subjects were 20 children between the ages of two years, five 
months and five years, one month. Just as in experiment 1 each picture 
was shown one at a time to a child and he was asked, "Is this bread?"^ 
"Is this a flower?"^ etc depending upon which Instance or non-instance 
had been presented. Again children were probed for any errors that 
they made and engaged in conversation about the stimuli for which 
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they made errors. Sessions were tape recorded* 

Results 

Table 3 shows the overextension errors made by each child in 

Insert Table 3 here 

experiment 2 for each picture and also the results of the probe tests. 
The notation In Table 3 is the same as it was for Table 2. At the 
end of Table 3 the child's performance on Instances is also shown. 
Apart from a very few errors by the youngest subjects it can be seen 
that children almost invariably recognize the Instances as Instances 
of the various concepts being tested. 

Children in experiment 2 make not a single overextension error 
for neutral stimuli but again for tho other kinds of stimuli errors 
are made. Children in this study again fairly often made overextension 
errors for P3 stimuli. A total of 60 overextension errors were made 
in all to PS stimuli. The PS stimuli which produced errors did so 
to pretty much the same extent as they had In experiment 1. 

In experiment 2, although children also made overextension errors 
to C sllmulij they were not as frequent as they had been in experiment 1. 
A total of 19 errors w.ere made to C stimuli by the 20 children in this 
study compared to the 20 errors made by only nine children In experiment 1. 
It Is possible that the inclusion of instances in this ttudy discouraged 
overextension errors to contiguous stimuli which would again suggest that 
errors to C stimuli ate not as stable as to PS stimuli. Again children 
were not as consistent in sticking with their overextension errors to 
C stimuli in probe tests as they were for PS stimuli. Four times (out of 
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Overextension errors made by children in Experiment 2 for 
each picture. Results of a ptobe test for consistency are 
also included* 



CONCEPT" concept being asked (e*g«> this bread?) 
TYPE"* typo of stlmulud presented; 

' (PS)"» perceptually sioilar 
(C)" contiguous 

(PS-KJ)- perceptually similar and contiguous 
(N)» neutral 



Initial ''YES*' response is indicated by a large >r» 
Probe response is Indicated by a small n/(**YES*' response) » 
R (Reversal, or "NO^response) , n/R (*'YES" and then "NO" 
response) I or O (child vas not probed)* 

ApE (in years s months) Indicated above subject number « 
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16 possible) children whose errors to C stimuli were probed reversed 
their decision whereas only two out of 59 reversals were made for PS 
stimuli and none out of 38 were made for PS + C stimuli. Also, some 
of the children's comments again suggested that the errors to C stimuli 
were not as stable as for PS stimuli. For example, for the pot with 
dirt in it, after one child had said "Yes" in response to the question 
"Is this a flower?'' he remarked, "Well, you put flowers in it,'* suggesting 
that his affirmative response may not have been a direct answer to out 
question but rather a statement by him that he saw a connection between 
vases and flowers. One final point about errors to C stimuli: Moat 
of the errors to C stimuli (11 out of 19) were made by the youngest 
children in this study — the four two- to three-year-olds. .The three- 
to five-year-olds made very few such errors, lu contrast, all age 
groups made a fairly large number of errors to PS stimuli and PS + C 
stimuli. 

The PS + C stimuli again produced a fairly large number of over- 
extension errors — a total of 43. The PS + C stimuli which produced 
the most errors were the picture of the mule and the picture of the wolf. 
Eighteen children said that the picture of the mule was a 'horse,* and 
12 children said that the picture of the wolf was a ^dog.' None of the 
38 errors to PS + C stimuli WAich were probed resulted In reversals. 

In Table 4 we have tried to summarize the main findings from 
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experiments 1 and 2. Table ^ shows the total number of errors and the 
percentage of possible errors for each of the different kinds of stimulus. 
Table 4 suggests that with respect to the three attributes of non-Instances 



Total number of errors and percentage of possible errors 
for (1) perceptually similar (fS), (2) perceptually slalUr 
JJmnaT fsr%^s'^^' contiguous (S). (S> Jlic'ttJSiuJ 

(IshJll '.'"i^?'' contiguous and funaionally 

stSduJ/ ^ (6) neutral <N) stimuli used In overextension 



Type of 
Stimulus 



Total 
Errors 



^% o f 

PoealbU 
Frrore 




I 



which have been the focus of this Investigation (1) perceptual similarity 
Is the most powerful determinant of the child's overextension errorsi 
(2) association through contiguity Is weaker and leas stable but still 
does occasionally seem to be a factor In causing younger children to 
Include a non-Instance In a given concept, and (3) there Is no evidence 
that functional similarity by itself ever entices the child to over- 
generalize a given term of reference. Approximately one-third of the 
time (33.1^) that children were presented with PS stimuli they included them 

within the concept for which they were being tested. Only about 
six percent of the time did children make errors on C stimuli. None 
of the time did they make errors on F stimuli although admittedly there 
were only 18 opportunities for such errors. It is interesting to note 
that PS + C stimuli produce more errors (38.5%) than PS stimuli (33.1%) 
and, in fact, produce a percentage of errors that is very close to the 
sum of the percentages of errors for PS stimuli and for G stimuli. 
The PS + C + FS stimuli do not produce as great a percentage of errors 
as the PS stimuli but it should be remembered (1) that there were only 
18 opportunities for such errorc and (2) that the concept 'car^ for which 
these non-instances were used is one of the earliest grasped of the 
child's first terms of reference. The neutral stimuli elicit just one 
error out of a possible 1,156 which suggests to me that if a non-instance 
is neither perceptually similar to nor likely to be associated through 
contiguity with an instance of another concept, then it is a virtual 
certainty that children will not make the mistake of overgeneralizing 
the concept to that non-instance, at least in a test of comprehension 
done along the lines of experiments 1 and 2. 
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Experiment 3 

Experiments 1 and 2 were studies of the child's tendency to over- 
generalize a term of reference in tests of comprehension. We thought 
that it would be profitable to study overgeneralization in a test 
of production as well* That is to say, rather than ask of each child, 
"Is this a flower?'*/'Is this money?", etc. ^ we decided to examine the 
rames that children provided when asked of the various pictures, "What 
is this?" Our ultimate hope was to see if the factors identified 
as determinants of overextension in tests of comprehension also appeared 
to be the important sources of overextension in a test of production^ 

Method 

Subjects were five children whose ages ranged from three years, 
one month to four years, one month. We decided to use the pictures 
we had used in experiment 1 (excluding the neutral stimuli) 3ince we 
were curious to see to what extent children would provide the names of 
the categories which we were studying in that test of comprehension 
in this test of production. Thus, each child was shown a total of 
44 picturfts which were presented to him in a random order by the 
experimenter one at a time. For each picture the child wa.q simply 
asked, ''What is this?" His responses to this question were recorded 
for each picture as the experiment progressed. 

Results 

Table 5 shows the names given by each child for each of the 44 
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Nam«a given by 5 children for 44 pictures used in 
overextension studies. Classification of names Into categories 
(I) correct (V), perceptually similar (PS), (3) perceptually 
similar and functionally sirailat (PS/FS) , (4) perceptually similar 
and contiguous (PS/C) , (5) perceptually similar, functionally 
similar, and contiguous (PS/FS/C), (6) contiguous (C), (7) statement 
of function (F), (8) "don't know" (DK) and (9) difficult to classify (?) 
is shown for each name. 
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pictures used in this experiment. For each picture we tried to classify 
each response into one of ten categories: (1)^ ! correct—if the 
child's name was a correct name for the object depicted in the picture 
(e.g., 'bag' for lunchbag) ; (*>) PS: perceptually similar— the child's 
name was not correct but the object depicted in the picture was 
perceptually similar to an instance of the concept overgenerallzed 
(e»g., 'egg' for ball); (3) Cs contiguous—the child's name was 
Incorrect but the object In the picture was likely to be experienced 
In the presence of an Instance of the concept overgenerallzed (e.g., 
'plant' for pot with dirt); (4) FS! functionally slibllar—thd child's 
name was ir^orrect but the object In the picture served the same 
function as an Instance of the concept overgenerallzed (As it turned 
out, there were none of these.); (5) PS/C—the child's name was 
Incorrect but Che object In the picture was perceptually similar to, 
and likely to be experienced In the presence of an Instance of the 
concept overgenerallzed (G.g», MiorsesJL fot mules) ; (6) PS/FS— 
the child's name was Incorrect but the object In the picture was 
perceptually similar and functionally similar to an instance of the 
concept (e.g., 'airplane' for sled); (7) C/FS— the child's name was 
Incorrect but the object in the picture was likely to be seen In the 
presence of and was functionally similar to an Instance of the concept 
overgenerallzed (As it turned out, there were none of these.) ; (8) 
PS/FS/C — the child's name was Incorrect but the object in the picture 
was perceptually similar to, functionally similar to, and likely to be 
associated through contiguity with an instance of the concept over- - 
generalized (e-g*, 'guitar' for mandolin); (9) Pr statement of 
functlon--the child's response was a statement of the function of the 
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object depicted In the picture (e.g., ''for horses** for the picture of 
a bridle) J (10) DKj don't know--the child said he did not know what 
the object depicted was (e.g., ^'I don't know'' for the picture of a 
mattress) . 

Two adult Judges went through each of the pictures and attempted 
to classify each response of the children Into one of these ten categories 
In each of the cells of Table 5, In addition to the actual name given 
by a child to a picture, we have Included the classification of that 
name by the two adult Judges* The Judges felt comfortable in classifying 
every response except for nine (out of 229) Into one of the ten categories 
outlined above. These nine responses which were difficult to classify 
are Indicated by a question mark (?) In Table 5. 

Table 6 shows the total number of each type of classification 



Insert Table 6 here 

for the names given by the children for all the pictures used in this 
experiment. There were & total of 229 names to be classified since 
nine of the children gave two names for one of the stimuli. Approximately 
one-half (116 out of 229) of the nam<*s provided by children were correct 
names. (If a child named something in the background of the picture 
rather than the object in the foreground it was counted as correct. For 
example, for stimulus iflO^ a picture of a plate resting on a table, one 
child said it was a 'table' which was counted as a correct response.) 
Among the errors the most frequent kind were PS names. Forty-four 
overextension errors were such that the objects depicted in the picture 
were Judged to be perceptually similar to instances of the concept 



T«bl« 6 

ToUl number of each type oi claaeif icatlon for the namea 
given by 5 children for the 44 pictures used In the 
overextension experiments. 

JJOTEt There were 9 Instances of multiple naming yielding' 
a total of 229 (rather than 220) names. 

Key to Classifications I 



(</)- correct 

(PS)- perceptually similar 

(PS/FS)- perceptually similar and functionally similar 
(PS/O- perceptually similar and contiguous 

(PS/FS/O- perceptually similar, functionally fflollar. and contiguous 

(C)- contiguous 

(F)" statement of function 

(DK)- "don't know" 

(?)- difficult to classify 



Type of 

Classification 



Total Number 





PS 


PS/FS 


PS/C 


PS/FS/C 


C 


F 


DK 


? 


116 


44 


18 


15 


5 


7 


5 


10 


9 



229 
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overgenerallzed. Examples are 'cookie' for mattress, ^paintbrush' for 
feather dustet, 'pennies,' 'money,' and 'balls' for animol medals, 
'typewriter' for cash register, 'ball' for balloon, 'egg' for rubber 
ball, 'snake,' 'stairs,' and *rope' for bridle, 'doughnut' for birdnest, 
'belt' for dog leash, etc. There were far fewer C errors than PS errors 
(7 versus 44)* Thus, children Infrequently overgenerallge concepts to 
ron-lnstances which are only likely to be experienced In the presence 
of instances of those concepts, although such errors do occasionally 
occur. Examples are ^plant' for a pot with dlrt> 'dinner' for dishware, 
'house' for dishware, 'horse' for a western saddle, 'gasoline' for a 
service station, etc* There were no FS errors at all. Thus, children 
never overgeneralized concepts to non-instances which were only 
functionally similar to instances of those concepts • It is important 
not to confuse FS errors with F responses which are not really errors 
but rather statements of the function of the object depicted in a 
picture* There was a total of five F responses* Examples are •put 
dirt inside' for a picture of a basket, 'for papers' for a picture of 
a cash register, *for reins for horses^ and *for horses^ for a picture 
of a bridle, and 'for cars' for a picture of a service station* 

There were 18 cases of PS/FS errors (e.g., 'bowl' for a picture 
of a painted vase), 15 cases of PS/C errors (e.g., 'horses' for a 
picture of two mules), and five cases of PS/FS/C errors <e*g*, 'brush' 
for a picture of a feather duster)/ It is possible to speculate that 
perceptual similarity between the non-instance and an instance of the 
concept overgeneralized plays the predominant role in enticing the 
pbild to make theae errors since in this experiment and in the previoue 



slmllatltyi contiguity^ and functional similarity as determinants oi 
the child's overextension errors i perceptual similarity always apper^'.-i 
to be the most powerful factor^ 

Finally I there were ten '^Don^t Know'* responses and nine which ve ra 
difficult to classify* The fact that there are so few "Don't Know'' 
responsed Is consistent with the results of previous studled^*«chlldi on 
seem more Inclined to label an unfamiliar object Incorrectly than to 
admit that they don't know what It Is. The fact that the number of 
difficult to classify responses is so low suggests that when children 
do make overextension errors they will usually be to non^lnstances 
which are perceptually similar to or contiguous with instances of the 
concepts overgenerall^ed* Children produce very few overextension 
errors for which neither of these factors seems to be playing a rolei 

This test of production did not usually elicit the exact names 
of the categories for which the stimuli had been chosen in experiments X 
and 2, although in some cases it did (e«g, » 'money* for animal medals^ 
'horse' for saddle, 'dog' for wolf> etc.). ThuSi the format of 
experiments 1 and 2 Involving questions of the form ''Is fhls a flower?" 
may sway the child to overgeneralize ' f lower »' etc« more than he would 
if simply asked to name the pictures* Nonetheless, children make 
many overextension orrors in this test of production and» in generali 
the factors that appear to be Important in enticing the child to 
overgeneralize In naming are the same ones that were seen to be 
important in the tests of comprehension. 

Conclusions 

Of the factors we have investigated in both studies <>f comprehension 
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(experiments 1 and 2) and in the study of production (experiment 3) 
perceptual similarity between the non-Instance and an Instance of a 
concept appears to be the most powerful determinant of overextension 
errors In young children. Association through contiguity is a much 
weaker determinant and errors in which a concept is overgenerallzed 
to a non-instance which is likely to be experienced in the presence 
of an instance of that concept appear to be far less stable than errors 
due to perceptual similarity. Nonetheless, such errors do occur 
occasionally in both tests of comprehension and production. Functional 
similarity between a non-instance and an instance of a given concept 
by Itself never appears to be enough to entice a child to overgeneralize 
that concept. Unguis tic factors also appear to play a role in 
determining whether or not a child will overgenerallze a given term 
of reference. Specifically, if the child has a correct name for 
a non-instance, he will be far less likely to include that instance 
Incorrectly in some other category than if he does not know what 
to call It. 
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